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(57) Thisinvention relates to a recording apparatus
for recording a plurality of pieces of data into a recording
medium is characterized in that the récording apparatus
including a specifying means for specifying that a wrile
operation over a combination of the pieces of data is
prohibited, a judgment means for forming a judgment
on what is specified for a predetermined piece of daia
by the specifying means in response to a command to
perform a recording operation over, the piece of data,
and a control means for controlling an operation to
record the pieces of data into the recording medium. in
accordance with a result of a judgment formed by the

judgment means; and relates to a recording method
adopted in a recording apparatus for recording a plural- -
ity of pieces of data into a recording medium is charac-
terized in that the recording method including a specify-
ing step of specifying that a write operation over a com-
bination of the pieces of data is prohibited, a judgment
step of forming a judgment on what is specified for a
predetermined piece of data at the specitying step in re-
sponse to a command to perform a recording operation
over the piece of data, and a control step of controiling
an operation to record the pieces of datainto the record-
ing medium in accordance with a result of a judgment
formed at the judgment step.
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Description

[0001] In general, the present invention relates to a
recording apparaius, a recording method, a playback
apparatus, a playback method, a

recording/playback apparatus, a recording/play-
back method, a presentation medium and a recording

medium. More particularly, the present invention relates,

to a recording apparatus, a recording method, a play-
back apparaltus, a playback method, a recording/play-
back apparatus, a recording/playback method, a pres-
entation medium and a recording medium offering im-
proved operatability of the recording/playback appara-
tus by virtue of a facility tor specifying whether or not to
prohibit a write operation over for each type of data.
[0002] An optical disc can be used for recording a plu-
rality of titles (or a program). The user is allowed o se-
lect a desired title recorded in the optical disc to be
played back.

[0003] In addition, the user is also capable of speci-
fying any plurality of titles which are combined to be

played back as a program which comprises the sarrie

plurality of specified titles.

[0004] In the related-an optical-disc apparatus, how-
ever, while an overwrite operation on the optical disc it-
self or a write operation over any title can be prohibited,
a write operation over a program for example can not
be prohibited, giving rise to a problem of poor operata-
bility of the optical-disc apparatus.

[0005] In addition, in the related-art disc apparatus,
there is also raised a problem that once titles or a pro-
gram have been recorded on a disc, the playback per-
son is capable.ot playing them back with a high degree
of freedom, but the recording person is not capable of
controlling data recorded on the disc in a way adjusted
to the person playing back the data.

[0006] It is thus an object of the present invention ad-
dressing the problems described above to offer im-
proved operatability of an optical-disc apparatus by vir-
tue of a tacility for specifying whether or not toc prohibit
a overwrite operation for a combination of pieces of da-
ta. It is fruther an object of the present invention an per-
son recording data is capsble of controlling an operation
to play back the data.

[0007] In accordance with one aspect of the present
invention, there is provided a recording apparatus for
recording a plurality of pieces of data into a recording
medium is characterized in that the recording apparatus
including a specitying means for specifying that a write
operation over a combination of the pieces of data is
prohibited, a judgment means for forming a judgment
on what is specified for a predetermined piece of data
by the specifying means in response to a command to
perform a recording operation over the piece of data,
and a control means for controlling d@n operation to
record the pieces of data into the recording medium in
accordance with-a result of a judgment formed by the
judgment means.

091182542 | >

10

20

25

30

35

40

45

50

55

{0008] In-accordance with another aspect of the

present invention, there is provided a recording method
adopted in a recording apparatus for recording a plural-

ity of -pieces of data into a recording medium is charac-

terized in that the recording method including a specily-

ing step of specitying that a write operation over a com-’

bination of the pieces of data is prohibited, a judgment
slep of forming a judgment on whal is specified for a
predetermined piece of data at the specifying step in re-
sponse to a command to perform a recording operation

over the piece of data, and a control step of controlling

anoperationtorecord the pieces of data into the record-
ing medium in accordance with a result of a judgment
formed at the judgment step.

[0009] In accordance with further aspect of the
present invention, there is provided a presentation me-
dium is characterized in that the presentation medium
is used for presenting a program readable by a compu-
ter for execulion to make a recording apparatus for re-
cording a plurality of pieces of data into a recording me-
dium carry out processing including a specilying step of
specifying that a. write operation over a combination of
the pieces of data is prohibited, a judgment step of formn-
ing a judgment on what is specified for a predetermined
piece of data at the specifying step in response toa com-
mand to perform a recording operation over the piece
of data, and a control.step of controlling an operation to
record the pieces of data into the recording medium in
accordance wilh a result of a judgment formed at the
judgment step.

[0010] In accordance with still further aspect of the
present invention, there is provided a recording medium
for recording a plurality of pieces of data is characterized
in that the recording medium is also used for recording
specitying information for specifying that a write opera-
tion over a combination of the pieces of dala is prohib-
ited:

[0011] - In accordance with yet further aspect of the
present invention, there is provided a recording/play-
back apparatus for recording and playing back a plural-
ity of pieces of data into and from a recording medium
is characterized in that the recording/playback app'a?a-
tus including a recording means for recording specitying
information stating prohibition of an overwrite operation
for a combination of the pieces of data into the recording
medium. a playback means for playing back the speci-
fying information for a piece of data subjected to a re-
cording operation in accordance with a command from
the recording medium, a judgment means for forming a
judgment on the specitying information played back by
the playback means, and a control means for controlling
an operation 1o record the piece of data into the record-
ing medium in accordance with a result of a judgment
formed by the judgment means.

[0012] In accordance with yet aspect of the present
invention, there is provided a recording/playback meth-
od adopted in a recording/playback apparatus for re-
cording and playing back a plurality of pieces of data
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into and from a recording medium is characterized in
that the recording/playback method including a record-
ing step of recording specifying information stating pro-
hibition of an overwrite operation for a combination of
the pieces of data into the recording medium, a playback
step of playing back the specifying information for a
piece of data subjected to a recording operation in ac-
cordance wilh a command from the recording medium,
a judgment step of forming a judgmenit on the specifying
information played back atthe playback step, and a con-
trol step of controlling an operation to record the piece
of data into the recording medium in accordance with a
result of a judgment formed at the judgfnent step.

[0013] In accordance with yet aspecl of the present
invention, there is provided a presentation medium is
characterized in that the presentation medium is used
for presenting a program readable by a.computer for ex-
ecution to make a recording/playback apparatus for re-
cording and playing back a plurality of pieces of data
into and from a recording medium carry out processing
including a recording step of recording specilying infor-
mation stating prohibilion of an overwrite operation for
a combination of the pieces of data’into the recarding
medium, a playback step of playing back the specifying
information for a piece of data subjected to a recording
operation in accordance with a command from the re-
cordihg medium, a judgment step of forming a judgment
on the specifying information played back at the play-

back step, and a control step of controlling an operation.

to record the piece of data into the récording medium in
accordance with a result:of a judgment formed at the
judgment step. -~ - s

[0014] In accordance with yet aspect of the present
invention, there is-provided a playback apparatus for
playing back data from a recording medium is charac-
terized in the playback apparalus including a specilying
means for specilying whether or not an operation to play
back data recorded in the,recording medium is allowed,
a judgment means for forming a judgment on what is
specified by the specifying means, and-a control-means
for controlling an operation to play back data from the
recording medium in accordance with a result of ajudg-
ment formed by the judgment means.

(0015]
invention, there is provided a playback method adopted

in a playback apparatus for playing back data from a,

recording medium is characterized in that the playback
method including a specitying step of specilying wheth-
er or not an operation to play back data recorded in the
recording medium is allowed, a judgment step of form-
ing a judgment on' what is specified at the specifying
step, and a control step of controlling an operation to

play back data from the'recording medium in accord-

ance with a resuft of a judgment formed at the judgment
step. .
[0016) In accordance with yet aspect of the present
invention, there is provided a presentation medium is
characterized in that the: prasentation medium is used
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forpresenting a program readable by a computer for ex-
ecution to make a playback apparatus for playing back
data from a recording medium carry out processing in-
cluding a specifying slep of specifying whether or notan
operation 10 play back data recorded in the recording
medium is allowed, a judgment step of forming a judg-
ment on what is specified at the specilying step, and a
control step of controlling an operation to play back data
from the recording medium in accordance with a result
of a judgment formed at the judgment step.

[0017] In accordance with yet aspect of the present
invention, there is provided a recording medium for re-
cording data is characterized in that the recording me-
dium is also used for recording specifying information
for specitying whether or not an operation to play back
the data is prohibited.

{0018) In accordance with yet aspect of the present
invention, there is provided a recording apparaius for
recording data into a recording medium is characterized
in that the recording apparatus including a specitying
means for specifying whether or not an aperation to play
back data from the recording medium is prohibited and
a recording means for recording what is specified by the
specifying means into the. recording medium.

[0019] In accordance with yet aspec! of the present
invention, there is provided a recording method adopted
in a recording apparatus for recordingdata intoa record-
ing medium is characterized in that the recording meth-
od including a specitying step of specifying whether or
not an operation to play back data from the recording
medium is prohibited and a recording step of recording
what is specified at the specifying step.into the recording
madium.

[0020] In accordance with-yet aspect of the present
invention, there is provided a presentation medium is
characlerized in thal the presentalion medium is used
for presenting a program readable by a computer for ex-
ecution to make a recording apparatus for recording da-
ta into a recording medium carry out processing includ-
ing a specifying step of speefiying whether or not an op-
eration to play back data from the recording medium is
prohibited and a recording step of recording what is
specified at the specilying step into the recording medi-
um.

[0021] In accordance with yet aspéct of the present

invention, there is provided a recording/playback appa-
ratus lor recording and playing back data into and from
a recording medium is characterized in that the record-
ing/playback apparatus including a recording means for
recording specifying information specifying whether or
not to prohibit an operation to play back data recorded
in the recording medium into the recording medium, a
playback means for playing back the specitying infor-
mation for data subjected o a playback operation in ac-
cordance with a command trom the recording medium,
a judgment means for forming a judgment on the spec-.
itying information played back by the-playback means,
and a control means tor controlling an operation to play
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back data from the recording medium in accordance
with a resull of a judgment formed by the judgment
means.

[0022] In accordance with yet aspect of the present
invention, there is provided a recording/playback meth-
od adopted in a recording/playback apparatus for re-
cording and playing back data into and from a recording
medium is characlerized in lhat the recording/playback
method including a recording step of recording specify-

" ing information specifying whether or not to prohibit an

BNSDOCID: <EP.

operation to play back data recorded in the recording
medium into the recordihg medium, a playback step of
playing back the specifying information for data subject-
ed to a playback operation in accordance with a com-
mand from the recording medium, a judgment step of

forming a judgment on the specifying information ptayed -

back at the playback step, and a control step of control-
ling an operation 1o play back data from the recording
medium in accordance with a result of a judgment
formed at the judgment step.

[0023] In accordance with, yet_aspect of the present
invention, there is provided a preésentation medium is
characterized in that the presentation medium is used
for presenting a program readable by a computer for ex-
ecution to make a recordinglplayback apparatus for re-
cording and playing back data into and tfrom a recording
medium carry oul processing including a recording step
of recording specifying information specify'ingf whether
or not 1o prohibit an operation to play back data recorded
in the recording medium into the recording medium, a
playback step of playing back the specifying information
for data subjected to a playback operalion in accord-
ance with a command from the recording medium, a
judgment step of forming a judgment on the:specifying
information played back at the playback step, and a con-
trol step of coniroliing an operation 1o play back data
from the recording medium in accordance. with a result
of a judgment formed at the judgment step.

[0024] In the recording apparatus, the recording
method, the presentation medium and the recording
medium according to the present invention, prohibition
of a write operation over a combination of pleces of data
is specified.

[0025] In the recording/playback apparatus, the re-
cording/playback mathod and the presentation medium
according to the present invention, specifying informa-
tion stating prohibition of an overwrite operation for a
combination of pieces of data is recorded into a record-
ing medium, the specifying information for a piece of da-

.ta subjected lo a recording operation in accordance with

a command is played back from the recording medium,
and an operation to record the piece of data into the re-

cording medium is controlled in accordance with a result -

of a judgment formed on the specifying information
played back from the recording medium.

[002€] In the playback apparatus, the recording play-
back method andthe presentation medium according to
the present invention, an operation lo play back data
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from a recording medium is controlled in accordance
with a prescribed regulation as to whether or not the op-
eration to play back the. data recorded in the recording
medium is allowed.

[0027] A recording medium according to the present

invention is also used for recording specitying informa-
tion for specifying whether or not an operatlon 1o play
back lthe dala is prohibiled.

[0028]) In the recording apparatus, the recording
method and the presentation medium according to the
present invention, a prescribed regulation asto whather
or not to prohibit an operation to play back data recorded
in a recording medlum is recorded in the recording me-
dium.

[0029] in the recording/playback apparatus, the re-
cording/playback method and the presentation medium
according to the present invention, specifying informa-
tion specifying whether or not to prohibit an.operation to
play back data recorded in a recording medium is re-
corded into the recording medium, the specifying infor-
mation for data subjected 1o a playback operation in ac-
cordance with a command is played back from the re-
cording medium, and an operation to play back data

{rom the recording medium is controlled in accordance:

with a result of a judgment.formed on the specifying in-
lormation played back from the recording medium.
[0030] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings in which: ’

Fig. 1isan explanatory diagram used for describing
an organization of directories;

Fig. 2 is an explanatory diagram used:for descnbmg‘

the structure of a VOLUME.TOC file;

Fig. 3is an explanatory diagram used for describing
- the structure of volume_information ( );

Fig. 4 is an explanatory diagram used for descnblng

the structure of volume_attribute (),

Fig. § is an explanatory diagram used for: descrlblng.

theé structure.of resume ( );

Fig. 6 is an explanatory diagram used for describing
the structure of volume_rating ( );

Fig. 7 is an explanatory diagram used for describing
the structure of write_protect ( );

‘Fig. 8 is an explanatory diagram used for describing
the structure of play_protect ( );

Fig. 9is an explanatory diagram used for describing
the structure of recording_timer ( );

Fig. 10 is an explanatory diagram used for describ-
ing the structure of text_block ();

Fig. 11 is an explanatory diagram used for describ-
ing the structure of language_set ();

Fig. 12 is an explanatory diagram used for describ-
ing the structure of texi_item ( );

Fig. 13 is an explanatory diagram used for describ-
ing the structure of ALBUM.STR;

Fig. 14 is an explanatory diagram used for descrlb-
ing the structure of album ();
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Fig. 15 is an explanatory diagram used for describ-

ing the structure of TITLE _###.VDR,

Fig. 16 is an explanatory diagram used for describ-
ing the structure of title_info ( ); . '

Fig. 17 is an explanatory diagram used for describ-
ing the structure of PROGRAM_3$$$.PGlI;

Fig. 18 is an explanatory diagram used for descrlb-
ing the structure of program ( ); .

Fig. 19.is an explanatory diagram used for describ-
ing the structure of play_list ( ),

Fig. 20 is an explanatory diagram used for describ-

. ing the structure of play_item ()

Fig. 21 is an explanatory diagram used for describ-
ing the structure of CHUNKGRQUP_###.CGIT,
Fig. 22 is an explanatory diagram used for describ-
ing the structure of chunk_connection_info (),

Fig. 23 is an explanatory dlagram used for describ-
ing the structure of chunk_arrangement_info ();
Fig. 24 is an explanatory diagram used for describ-
ing the structure of CHUNK_%%%.ABST,

Fig. 25 is a.block diagram showing a typical config-
uration of an optical-disc apparatus’ to. which the
present invention is applied, '

Fig. 26 is an explanatory diagram used for describ-
ing an organization of directories;

Fig. 27 is an explanatory diagram used for describ-
ing a logical organization of directories,

Fig..28 is an explanatory diagram used for describ-

" ing an offset;

Fig. 29is an explanatory diagram used for describ-
ing an organization of directories;

Fig. 30 is an explanatory diagram used for describ-
ing an organization of directories;

Fig. 31 is an explanatory diagram used for describ-
ing a logical organization of diréctories;

Fig. 32 is an explanatory diagram used for describ-
ing an organization of directorigs;

Fig. 33 is an explanatory diagram used for describ-
ing an organization of directories;

Fig. 34 is an explanatory diagram used for describ-

_ing a logical organization of directories;

Fig. 35 is an explanatory diagram used for describ-
ing a logical organization of directories;

Fig. 36 is an explanaiory diagram used for describ-
ing volume_write_protect_level,

Fig. 37 is a flowchart representing processing to

. modify write_protect; : J

Fig. 38 is a flowchan
processing;

Fig. 39 is a continuation of the flowchan represent-
ing recording processing shown in.Fig. 38;

Fig. 40 is an explanatory diagram used for describ-
ing a relation of volume_write_protect_level;

Fig. 41 is an explanatory diagram used for describ-
ing volume_play_protect_flag;

Fig. 42 is a flowchan represemmg processing to
modify play_protect,

Fig. 43 is a flowchart representing playback

représenting recording
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-.processmg,
‘Fig. 44 is a flowchart representing olher playback
processing,;
Fig. 45 is an explanatory diagram used for describ-
ing volume_rating_type;
Fig. 46'is an explanatory diagram used for describ-
ing CARA_category.
Fig. 47 is an explanatory diagram used for describ-
ing RSAC_category;
Fig. 48 is an explanatory diagram used for describ-
ing RSAC_level;
Fig. 49 is a flowchar representing processing to
modify volume _rating;
Fig. 50 is a flowchar representing processing 1o ex-
ecule volume_réting; and
Fig. 51 is a flowchart representing a continuation ot
the processing to execute volume_rating shown in
Fig. 50.

[0031] Before embodiments of the present invention
are described, each means cited in claims of the patent
in the specification is exemplified by a typical implemen-
tation appended after the means by enciosing the im-
plementation in parentheses in the following description
of characteristics of the present invention in order to
clarify a relation associating the means with the imple-
mentation. Il.is needless to say, however, that the ap-
pended implementation is not to intended to be con-
struedin alimiting sense, that is, examples of the means
are not limited to the appended implementation.

[0032] According 1o at least preferred embodiments

of a recording apparatus for recording a plurality of piec-
es af data into a recording medium is charactenzed in

‘that the recording apparatus ‘comprises:

a specilying means (implemented lypically by
flags_for_program shown in Fig. 18) for specifying
that a write operation over a combination of the
pieces of data is prohibited,

a judgment means (implemented-typically by steps
S$26 and S35 of a flowchart shown in Fig. 38) for
forming a judgment on what is specified for a pre-
determined piece of data by the specifying means
in response to a command to perform a recording
operation over the piece of data; and

a control means (implemented typically by steps
S$30 and S32 of the flowchart shown in Fig. 38) for
controlling an operation to record the pieces of data
into the recording meadium in accordance with a re-
sult.of a judgment formed by the judgment means.

{0033] According to at least preferred embodiments

-.of a recording/playback apparatus for recording and

playing back a plurality of pieces of data into and from
a recording medium is characterized in that the.record-
ing/playback apparatus comprises:

arecording means (implemented typically by a step




t

-9 EP 0911 825 A2 10

$10 of a flowchan shown in Fig. 37) for recording
specifying information (implemented typically by
flags_for_program shown in Fig. 18) stating prohi-
bition of an overwrite operation tor a combination of
the pieces of data into the recording medivm;

a playback means (implemanted typically by a step
521 of the fliowchart shown in Fig. 38) for playing
back the specilying information for a piece of data
subjected to a recording operation in accordance
with a command from the recording medium;

a judgment means (implemented typically by the

steps 526 and S35 of the flowchan shown in Fig. -

38) for forming a judgment on the specitying infor-
mation played back by the playback means; and

a controlmeans (implemented typicalty by the steps
‘530 and S32 of the flowchart shown in Fig. 38) for
controlling an operation to record the piece of data
into the recording medium in. accordance with a re-
sult of a judgment formed by the judgment means.

[0034] According to at least preferred embodiments
of a playback apparatus for playing back data from a

- recording medium is characterized in the playback ap-

BNSDOCID: <EP.

paratus comprises:

a specifying means (implemented typically by
play_protect shown in'Fig. 8) for specitying whether
-or not an operation to play back data recorded in
the recording medium is allowed; i
a judgment means (implemented typically by steps
87210 S75 of a flowchart shown in Fig. 43) for form-
ing a judgment on what is specified by the specify-
ing means; and
a control means (impleémented typically by steps
S$77 and $§79 of the flowchan shown in Fig. 43) for
conlrolling an operalion to play back data [rom the
recording medium in accordance with a result of a
judgment formed by the judgment means.

[6035] According to at least preferred embodiments
of a recording apparaltus for recording data into a re-
cording medium is characterized in that the recording
apparatus comprises:

a specifying means (implemented typically by
play_protect () shown in Fig. 8) for specifying
whether or not an operation to play back data from
the recording medium is prohibited; and

a recording means (implemented typically by a step
S60 of a flowchart shown in Fig. 42) for recording

whal is specified by the specifying means into the '

recording medium.

[0036]' According to at least preferred embodiments
of a recording/playback apparatus for recording and
playing back data into and from a recording medium is

characterized in that the recording/playback apparatus -

comprises:
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a recording means (implemented typically by the
step S60 of the flowchart shown in Fig. 42) for re-

‘cording specitying information (implemented typi-

cally by play_protect shown in Fig. 8) specilying
whether or not to prohibit an operation to play back
data recorded-in the recording medium into the re-
cording medium;

a playback means (implemenled typically by a slep
S71 of the flowchart shown in Fig. 43) for playing
back the specifying information for data subjected
to'a playback operation in accordance with a com-
mand from the recording medium;

a judgment means (implemented typically by the

steps S72 to S75 of the flowchart shown in Fig. 43)
for forming a judgment on the specifying information
played back by the playback means; and
a control means (implemented typically by the steps
§77 and S79 of the flowchart shown in Fig. 43) for
controlling an operation to play back data from the
recording medium in accordance with a result of a
* judgment formed by the judgment means.

[0037] The description begins with an explanation of
a layout of files on a recording medium provided by the
present invention, which information is recorded into
and played back from. Recorded on the recording me-
dium, files shown in Fig. 1 are classified into 7 types
listed below:

VOLUME.TOC

ALBUM.STR
PROGRAM_$3$%.PGI
TITLE_###.VDR
CHUNKGROUP_@@ @.CGIT
CHUNK_%%%%. ABST
CHUNK_%%%%.MPEG2

[0038] The VOLUME.TOC and ALBUM.STR files are
placed in a root directory. A directory named "PRO-

‘GRAM" is placed immediataly below the root directory.

The PROGRAM directory includes PROGRAM_$$$.
PGt files where notation $3$$ represents the number of
a program. By the same token, a directory named TITLE
is placed immediately below the root directory. The TI-
TLE directory includes TITLE_###.VDR files where no-
tation ### representthe number of a title. Placed immae-

diately below the root directory, a CHUNKGROUP di- '

rectory includes CHUNKGROUP_@ @ @.CGIT files

‘where notation @@ @ represents the number of a-

chunk group and a CHUNK directory includes
CHUNK_%%%%.ABST files where notation %%%%
represents the number of a chunk.

[0039] Aiso placed immediately below the root direc-
tory, an MPEGAV directory contains a plurality of sub-
directories which each include CHUNK_%%%%.
MPEG?2 files where %%%% represents the number of
a chunk.

[0040] Normally, one VOLUME.TOC file exists in the
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recording mediumn. In a recording medium with a special

structure such as a recording medium with a ROM and
RAM hybrid structure, however, a plurality of VOLUME.
TOC tiles may exist. This VOLUME. TOC tile is used for
showing the property of the recordmg medium as a
whole.

[0041] Fig.2isa dlagram showing the structure of the
VOLUME.TOC lile.. As shown in he figure, file_type_id
is placed at the head of the file lo indicate that the file is
a VOLUME.TOC file. file_type_id is foilowed by
volume_infomation () which is fmally followed by
text_block ().

[0042] Fig. 3 is a diagram showmg the structure of
As shown in the figure,
volume_information () comprises volume_attribute (),
resume (). . volume_rating (), write_protect (),
play_protect () and recording_timer ().

[0043] volume_attribute () is an area used for record-
ing attributes of the logical volume. Eig. 4 is a diagram
showing a detailed structure of volurne_attribute (). As
shown in the figure, volume_attribute () includes
title_playback_mode_flag and program_playback_
mode_flag.

[0044) resume () is an area used for recording infor-
mation used in restoration of a state immediately prior

1o an eject operation at the time the.recording medium

is reinserted. Fig. 5 is a diagram showing a detailed
structure of resume (). Y

[0045] volume_rating () shown in Fig. 3 is an area
used for recording information used.in implamentation
of age limitation of watchers/listeners of the volume as
a whole in accordance with user ages and user catego-

ries. Fig. 6 is a diagram showing a detailed structure of

volume_rating ().

[0046] write_protect( ) shownin Flg 3isanareaused
for recording information used in limilation ol operatlions
to change and delete a title or a program. Fig. 7 is a
diagram showing a detailed structure of write_protect
()

[0047] play_protect () shownin Flg 3isanareaused
for recording information setting a playback enable func-

tion or a playback disable function and limiting the -

number of playback operations for a title or a program
recorded in the volume. Fig. 8 is a diagram showing a
detailed structure of play_‘protect { ).

[0048] recording_timer { ) shown in Fig. 3 is an area
used for recording information conlrolhng a recordmg
time.

[0049]) Fig. 9is adiagram showing:i a detatled structure
of recording_timer ( ). : 4

[0050] Fig. 10 is a diagram showirig a detailed struc-
ture of text_biock ( ) of the VOLUME.TOC file shown in
Fig. 2. As shown in Fig. 10, text_block () includes

language_sets () .and text_items (). Figs. 11 and 12 -

show detailed structures of Ianguage set () and
text_ilem () respectively. .

[0051] Normally, one ALBUM.STR file shown’in Fig.
1 exisls in a recording medium. In a:recording medium
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with:a special'siruciure such as a recording medium with
a ROM and RAM hybrid struclure, however, a plurality
of ALBUM.STR files may exist. The ALBUM.STR file is
used for combining a plurality of recording media into a
configuration that makes the recording media appear as
if there were only a single recording medium.

[0052] Fig. 13 is a diagram showing the structure of
lhe ALBUM.STR fite. As showniin thefigure, file_type_id
is placed at the head of the file to indicate that the file is
ALBUM.STR. file_type_.id is-followed by album ( ) which
is finally followed by text_block ().

[0053] album () is an area used for recording infor-
mation used in handling a pluralily of volumes, that is,
a plurality of recording media, as one integrated volume.
Fig. 14 is a diagram showmg a detailed structure of al-
bum ().

[0054] As many TITLE_### VDR files shown in Fig.
1 as titles exist. A title refers to, for example, 8 musical
selection in the case of a compact disc or a program in
the case of a television broadcasling. Fig. 15 is a dia-
gram. showing the structure of a TITLE_###.VDR file.
As shown in the figure, file_type_id i$ placed at the head
of the file to indicate that the file is TITLE_### UDR.
file_type_id is followed by title_info () which is finally
followed by text_block (). Notation ### is a string of
characters representing the number of a title.

{0058] title_info () is an area used lor recordinga stan
point and an end point of the titlle on a chunk group and

- other attributes of the title. Fig. 16 is a diagram showing

a detailed structure of title_info ().

[0056] As many PROGRAM_$$%$.PGI files shown in
Fig..1 as programs exisl.-A program comprises a plural-
ity of cuts each specitying an area of a portion or all of
atitle. Cuts of a program are played back in a specified
order. Fig. 17 is a diagram showing the structure of a
PROGRAM_$3%$.PGI file. As shown in the figure,
file_type_id is placed at the head of the file to indicate
that the file is PROGRAM_$$%.PGI. file_type_id is fol-
lowed by program () which is finally followed by
text_block (). Notation $$$ is a string of characters rep-
resenting the number of a program.

[0057] program () is an area used for recording infor-
mation required in an operation to collect necessary por-
tions of titles and play back them without accomplishing
irreversible editing of materials. Fig. 1B is a diagram
showing .a delailed structure of program ().

[0058] program { ) shown in Fig. 18 has one play_list.
Fig. 19 is a diagram showing details of play_list ().
[0059] A plurality of play_items () are placed in
play_list. Fig. 20 is a diagram showing details of
play_item ().

[0060]) As many CHUNKGHOUP @ @@.CGIT files
shown in Fig. 1 as many chunk groups exist. A chunk
group is a data structure used for arranging a bit stream.
When the user normally operates an apparatus for re-

. cording and playing back information into and from are-

cording medium such as a VDR (Video Disc Recorder),
the user is not aware of the existence of this file.
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[0061] Fig. 21. is a diagram showing a'

CHUNKGROUP_@ @ @.CGIT file. As shown in the fig- -

ure, file_type_id is placed at the head of the file to indi-

- cate that the- file is CHUNKGROUP_@@@.CGIT.

file_type_id is followed by chunkgroup_time_
base_flags and chunkgroup_time_base_offset which
are followed by chunk_connection_into (). Finally,
chunk_connection_info ( } is followed by lex!_block ().
[0062) chunkgroup_time_base_flags are flags each
associated with a reference counter of a chunk group.
chunkgroup_time_base_ofiset shows a start'time of a
reference time axis of a chunk .group.
chunkgroup_time_base_offset is a 32-bit value set ina
counter which counts up at a frequency of 90kHz.
chunk_connection_info ( ) is an area used for recording
peculiar. information such as a video switch-over point,
and video and audio synchronization. Fig. 22 is a dia-
gram showing a -detailed structure of chunk_
connection_info ().

[0063] chunk_connection_info () |ncludes as many

" loops.of chunk_arrangement_info ( ) as chunks pertain-

ing to a chunk group. Fig. 23 is a diégram showing de-
tails of chunk_arrangement_info ().

' [0084] As many CHUNK_%%%%.ABST files shown
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in Fig. 1 as many chunks exist. A chunk is information
file for a stream file. Fig. 24 is a diagram showing the
structure of a CHUNK_%%%%.ABST file. As shown in
the figure, file_type_id is placed al the head of the file
to indicate that the file is CHUNK_%%%%.ABST.
[00685] The CHUNK_%%%%.MPEG2 file shown in
Fig. 1 is a stream file. Unlike other files which are gen-
erally used for sloring inlormation only, this file is used
for storing an MPEG bit stream.

[0066) Fig. 25 is a diagram showing.a typical config-
uration of an optical-disc apparatus for recording and
playing back information into and [rom an oplical disc
used as a recording medium including the files de-
scribed above. inthe optical-disc apparatus, a single op-
tical head 2 is provided for a rewritable optical disc 1.
The optical head 2 is used for both reading.out and writ-
ing information from and into thé optical disc 1. -
[0067] After being demodulated in an RF & demodu-
lation/modulation circuit 3, a bit stream read out by the
opticalhead 2fromthe optical disc 1 is subjected to error
correction in an ECC circuit 4 before being supplied to
a read-out channel bufter 6 for absorbing a difference
between a read-out rate and a decode-processing rate
by way of a switch 5. An output of the read-out channel
buffer 6 is supplied to a decoder 7. The read-outchannel
buffer 6 is designed so that a system controller 13 is
capable of reading and wnlung the read-out channel
buffer 6.

[0068] A bit stream output by the read-out channel
buffer 6 is decoded by the decoder 7 which outputs vid-
eo and audio signals as results of decoding. The video
signal output by the decoder 7'is supplied to a synthesis
circuit B to be synthesized therein with a video signal

generated by an OSD (On Screen Display) control cir-
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cuit 9. A result of the synthesis is output through an out-
put terminal P1 to a display unit be displayed on the dis-
play unit which is not shown in the figure. In the mean
time, the audio signal generated by the decoder 7 is out-
put to a speaker through an output terminal P2 1o be.
played back in the speaker which is also not shown in
the figure.

[0069) On the olher hand, a video signal inpul from
an input terminal P3 and an audio signal input from an'
input terminal P4 are encoded by an encoder 10 before
being supplied to a write-in channel buffer 11 tor absorb-
ing a diflerence between an encode-processing rate
and a write-in rate. The write-in channel bufier 11 is also
designed so that the system controller 13 is capable of
reading and writing the write-in channel buffer 11.
[0070] Data stored in the writé-in channel buffer 11 is.
read oul fromthe write-in channel buffer 11 and supplied
to the ECC circuit 4 by way of the switch 5. 'ln' the ECC
circuit 4, an error correction code is added {o the data
before the data is supplied to the RF & demodulation/
modulation circuit 3 1o be modulated thereby. A signal,
strictly speaking, an RF signal, output by the RF & de-
modulation/modulation circuit 3 is recorded onto:the op-
tical disc 1 by the optical head 2.

[0071] An address detecting circuit 12 detects infor-
mation.on an address on a track on an optical disc 1
subjected toa recording or playback operation. The sys-

tem controller 13 controls operations of components -

composing the optical-disc apparatus. The system con-
troller 13 comprises a CPU 21 for executing various
kinds of control, a ROM unit 22 for storing information
such as processing programs o be executed by the
CPU 21, a RAM unit 23 tor temporarily storing informa-
tion such as data obtained as a result in the course of
processing carried out by the CPU 21 and a RAM unit
241or sloring a variety of informaition liles 1o be recorded
or played back into or from the optical disc 1. The CPU
21 finely adjusts the position of the optical head 2 on the.
basis of a result of detection cutput by the address de-
tecting circuit 12.-The CPU 21 also controls switching-
over operations of the switch 5. Composed of a variety
of switches and a variety of buttons, an input unit 14 is
operated by the user for entering a variety of commands
to the optical-disc apparatus.

[0072] Next, a basic operation to read in data froman °

information file is explained. In an operation 1o read in
data from the VOLUME.TOC information file, for exam-.
ple, the CPU 21 employed in-the system controller 13
first confirns the physical address at which the VOL-
UME.TOC file is recorded in the optical disc 1 and the
length of the file by using a file-system operation instruc-
tion included in a processing program in advance. Then,
the CPU 21 moves the optical head 2 to a read-out po-
sition on the basis of information on the address of the
VOLUME.TOC file. Subsequently, the CPU 21 sels the
oplical head 2, the RF & demodulation/modulation cir-
cuit 3 and the ECC circuit 4 in a read-out mode and po-
sitions the switch 5 on the side of the read-out channe!
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buffer 6. Furthermore, the CPU 21 finely adjusts the po-
sition of the oplical head 2 belfore starting a read-out
operation by using the optical head 2. In the read-out
operation, contents of the VOLUMETOC tile are read
out by the optical head 2 dnd demodulated by the RF &
dermodulation/modulation circuit. 3. THie output of the RF
& demodulation/moedulation circuit 3is subjected toerror
correclion in the ECC 4 belore beingstored in the read-
out channel bufier 6. -

[0073] When the amount of data stored in the read-

out channel! bufter 6 becomes equal to or exceeds the
size of the VOLUME.TOC file, the CPU 21 halts the
read-out operation. Later on, the CPU 21 reads out the
data storad in the read-out channel butfer 6 and stores
the data in the RAM unit 24, :

[0074] Next, a basic operation to-write data into an
information file is explained by taking the VOLUME TOC
information file as an example. First'of all, the CPU 21
searches the file system, that is, the optical disc 1, fora
free area having a size equal to or larger than a VOL-
UME.TOC file, into- which dala is to be written, and con-
firms the address of the free area by using a file-system
operation instruction included in a processing program
in advance. ' )

[0075) Then,the CPU 21 transfers the VOLUME.TOC
file prepared in the RAM unit 24 and to be newly written
into the opiical disc 1 to the write-in channel buffer 11.
The CPU 21 then moves the optical head 2 to a writé-
in position on thie basis of information on the address of
the VOL UME.TOC file. Subsequently, the CPU 21 sets
the optical head 2, the RF & demodulation/modulation
circuit 3 and the-ECC circuit 4 in a write-in mode and
positions the switch 5 on the side of the write-in channel
bufter 11: Furthermore, the CPU 27 finely adjusts the
position of the opticai head 2 before slahing a write-in
operation by using the oplical head 2.

[o076]
contents of the VOLUME.TOC fite aré read out from the

‘write-in channel buffer 11 and supplied to the ECC cir-

cuit 4 by way of the switch 5. In the ECC circuit 4; an
error correction code is added to the contents before
modulation by the RF & demodulation/modulation circuit
3. Asignal output by the RF & demodulation/modulation
circuit 3 is recorded into the optical disc 1 by the optical
head 2. When the amount of data read out from the
write-in channel bufier 11 ‘and recorded into the optical
disc 1 becomes equal 1o or exceeds the size of the VOL.-
UME.TOC file, the.-CPU 21 halts the:write-in operation.
[0077] - Finally, the CPU 21 rewrites a pointer pointing
to the VOLUME.TOC file on the file system, that is, the
opticaldisc 1, so as to make the pointer point to the new-
iy written position by using a file-system operation in-
struction included in the processing program in ag-
vance. ) v

[0078] Next, a basic operation to play back a stream
is explained by taking a- CHUNK:0001.MPEG?2 file
shown in Fig. 1 as an example. First of all, the CPU 21
employedin the system conlroller 13.confirms the phys-
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ical address at which the CHUNK_0001.MPEG?2 file is
recorded in the optical disc 21 and the length of the file
by using a file-system operation instruction included in
a processing program in advance. Then, the CPU 21
moves the optical head 2 to a read-out position on the
basis of information on the address of the
CHUNK_0001.MPEG2 file. Subsequently, the CPU 21
sels lhe oplical head 2, the RF & demodulation/modu-
lation circuit 3 and the ECC circuit 4 in a read-out mode
and positions the switch 5 onthe side ol the read-out
channel buffer 6. Furthermore, the CPU 21 finely adjusts
the position of the optical head 2 before starting a read-
out operation by using the optical head 2.

[0079]) In the read-out operation, contents of the
CHUNK_0001.MPEG2 file read out by the optical head
2 are stored in the read-out channel buffer 6 through the
RF & demodulation/modulation circuit 3, the ECC circuit
4 andthe switch 5. The data stored in the read-out chan-
nel buffar 6 is output 1o the decoder 7 to be decoded by
the decoder 7 which outputs video and audio signals as
results ol decoding. The audio signal generated by the
decoder 7 is output lo the ‘output terminal P2. In the
mean time, the video signal output by the decoder 7 is
supplied to the output terminal P 1 through the synthesis
circuit 8.

{0080] When the amount of data read out from the op-
tical disc 1 and decoded by the decoder 7 to be finally
displayed becomes -equal to the size of the
CHUNK_0001.MPEGZ2 or when an instruction 1o haltihe
read-out operation is received from the input unit 14, the
CPU 21 stops the read-out and decode processing.
[0081] Next, a basic operation to record a stream into
an - information file is explained by taking the
CHUNK_0O00 1. MPEGZ2 information file as an example.
First of all, the CPU 21 searches the file system, that is,
the oplical disc 1, lor a lree area having a size equai to
or larger than the CHUNK_0001.MPE G2 fite, into which
a stream is to be written, and confirms the address of
the free area by using a file-system operation instruction
included in a processing program in advance. .

[0082] A video signal input from the input terminal P3
and an audio signal input from the input terminal P4 are
encoded by an encoder 10 before being supplied to the
write-in channel buffer 11. The CPU 21 then moves the
oplical head 2 to a write-in position on the basis of in-
formation on the address of the CHUNK_0001.MPEG2
file. Subsaquently, the CPU 21 sets the optical head 2,
the RF & demodulation/modulation circuit 3 and the
ECC circuit 4 in a write-in mode and positions the swilch
§ on the side of the write-in channel buffer 11. Further-
more, the CPU 21 finely adjusls the position of the op-
tical head 2 before starting a write-in operation by using
the optical head 2. In the write-in operation, the newly
prepared contents of the CHUNK_0001.MPEG?2 file are
read out from the write-in channelbufier 11 and supplied
to optical head 2 by way of the switch 5, the ECC circuit
4 and the RF & demodulation/modulation circuit 3. A sig-
nal output by the RF & demodulation/modulation circuit
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3is recordedinto the optical disc 1 by the oplical head 2.

"[0083) When the amount of data read out from the

write-in channel buffer 11 and recorded into the optica!

disc 1 becomes equal to the size of the CHUNK_

0001.MPEG2 or when an instruction to halt the write-in
operation is received from the input unit 14, the CPU 21
stops the write-in processing. Finally, the CPU 21 re-
writes a pointer pointing 1o the CHUNK_0001. MPEG2
file on the file system, that is, the optical disc 1, so as to
make the. pointer point to the newly written position by
using a file-system operation instruction included in the
processing program in advance. :
[0084]) Assume that information and stream files
shown in Fig. 26 have been recorded in the optical disc
1. In this example, the optical disc 1 ihcludes a file
named PROGRAM_001.PGI for storing a program. in
addition, the, opiical disc 1 also includes three title files
named TITLE_001.VDR, TITLE_002.VOR and TITLE
003.VDR respectively.

[0085] Furthermore, the optical disc 1 also includes.

two chunk-group information files named CHUNK-
GROUP_001.CGIT and CHUNKGROUP_002.CGIT.
On the top of that, the optical disc 1 includes three

stream files named CHUNK_0001.MPEG2, CHUNK_-

0011. MPEG2 and\CHUNK_0012.MPEGZ as well as
three information files named CHUNK_0001.ABST,
CHUNK_0011. ABST and CHUNK_0012.ABST associ-
ated with the CHUNK_0001.MPEG2, CHUNK_
0011.MPEG2 and CHUNK_0012. MPEG2 files respec-
tively. S . .

[0086] Fig. 27 is a diagram showing the logical struc-
ture of the optical disc 1 -containing the information and
stream files shown in Fig. 26. In this example, the chunk
information files named CHUNK_0001.ABST, CHUNK_
0011.ABST and CHUNK_0012.ABST specify the
CHUNK_0001.MPEG2, CHUNK_0011.MPEG2 and
CHUNK_0012.MPE G2 stream files respectively. To put
it concretely, in a chunk_file_id field of each of the
CHUNK_%%%%.ABST files shown in Fig. 24, the file
ID of the associated stream file is specified.

[0087] In addition, in this example, the chunk-group
information file named CHUNKGROUP_001.CGIT
specifies the chunk information file named CHUNK_
0001.ABST whereas the chunk-group information file
named CHUNKGROUP_002.CGIT specifies the chunk

information files named CHUNK_0011. ABST and .

CHUNK_0012.ABST. To put it concretely, in a
chunk_info_file_id field of chunk_arrangement_info ()
shown in Fig. 23, a-file ID of chunk information is spec-

ified. This chunk_arrangement_info () is included ina .

chunk group information file. As many chunk_
arrangement_infos () as chunks pernaining to a chunk
group exist in the data structure. It should be noted that
chunk_arrangement_info () shown in Fig.. 23 is de-
scribed in chunk_connection_info () shown in Fig. 22
and this chunk_connection_info is described in the
CHUNKGROUP ###.CGIT file shown in Fig. 21.

[0088]) There is only one chunk_arrangement_info ()
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each

‘CHUNK_0012 are

in CHUNKGROUP_001. The chunk_info_file id field of

this' chunk_arrangement_info () specifies CHUNK_
0001. On the other hand, there are two chunk_
arrangement_infos () in CHUNKGROUP_002. The
chunk_info_file_id fields ol these chunk_
arrangement_infos () specity CHUNK_0011 and
CHUNK_0012 respectively. Thus, a chunk group.can be

usead lo specily an order in which a pluralily of chunks"

are to be played back.
[0089]) To put it concretely, first of all, an initial value
of a timer for the chunk group is determined by
chunkgroup_time_base_offset in the CHUNK-
GROUP_###.CGIT file shown in Fig. 21. Then, when
chunk is cataloged,

of chunk_arrangement_info () shown in Fig. 23 are
specified.

[0080] For example, assume that the time lengths of
CHUNK_0011 and CHUNK_0012 are A and B respec-
tively as shown in Fig. 28. In this case.
presentation_stan_cg_count and presentattion_end_
cg_count of CHUNK_0011 are equal to chunkgroup_
time_base_offset and chunk_group_time_base_offsat+
A respectively On the other hand, presentation_
start_cg_count and presentattion_end_cg_count of
equal to chunkgroup_time_
base_ofisel+A and chunk_group_time_base_offset+
A+B respeclively. By setting the fields in this way,

CHUNKGROUP_002 is defined so that CHUNK_0011 -

and CHUNK_0012 are played back continuously.
[0091] It should be noted that, if the playback time of
CHUNK_0011 overaps | the playback time of
CHUNK_0012, one of the playback times can be shifted
1o eliminate the overlapping. In addition, transition_info
() in chunk_arrangement_info () shown in Fig. 23 is
used as a descriplive lield-used for specifying a special
effect such as a fade-in, a fade-out or a wipe in a tran-
sition from one stream to another one.

[0092] 1n the example shown in Fig. 26 (or Fig: 27),
the TITLE_0CO1.VDR and TITLE_002.VOR title informa-
tion files specify the CHUNKGROUP_001.CGIT chunk-
group information file whereas the TITLE_003.VDR title
information file specifies the CHUNKGROUP_
002.CGIT chunk-group information file. To put it con-

- cretely, a cgit_file_id field in title_info () shown in Fig.

16 specifies the file 1D of the chunk group. In addition,
fields named title_start_chunk_group_time_stamp and

“title_end_chunk_group_time_stamp are used for spec-

itying a time range in which the title is defined in the
chunk group.

[0093] In the example shown in Fig. 27, for example,
TITLE_0O01 and TITLE_002 specily the first and second
halves of CHUNKGROUP_001. It should be noted that
the division conformsto a request made by the user and
its position is determined arbiirarily by the user instead
of being determined in advance. In this example, let the
position of division into TITLE_001 and TITLE_002 be
sot at a location separated away from the head of

presentation_start_ -
cg_time_count and presentattion_end_cg_time_count.

A 2]
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'CHUNKGROUP_001 by a distance of A. '
[0094] TITLE_OO1 specifies CHUNKGROUP_001 as

a chunk group and a starnt:time of CHUNKGRQOUP_001
as a start time of the title. As an end lime of the title, a
time of a point specified by the user is specified.

[0095] That is to say, -as title_stan_chunk_group_
time_stamp of TITLE_001, chunkgroup_time_base_

-olfset (ihe position of the head) of CHUNKGROUP_001

is set whereas, as titie_end_chunk_group_time_stamp
of TITLE_001, a sum of chunkgroup; time_base_ofiset
of CHUNKGROUP_001 and the distance A isset.
[o096]
achunk group and a time of a point specified by the user
is specified astart time-of the title. As an end time of the
titte,.an end time of CHUNKGROUP;_001 is specified.
[0097] That is to say, as title_start_chunk_group_
time_stamp of TITLE_002, a sum of chunkgroup_time_
basa_ofiset (the position of the head) of CHUNK-
GROUP_001 and the distance A is set whereas, as
title_end_chunk_group_time_stamp of TITLE_002, a
sum of chunkgroup_time_base_offset of CHUNK-
GROUP_001 and the length of CHUNKGROUP_001 is
sel. b

[0098] TITLE_OO3 specifies CHUNKGHOUP-002 as
a chunk group and a start’time of CHUNKGROUP_002
is specified a start time of the title. As an end time of the
title, an end time of CHUNKGROUP_002 is specified.
[0099] That is to say, as .title_stant_chunk_
group_time_stamp of TITLE_003, chunkgroup_time_
base_offset (the position of. the head) of
CHUNKGROUP_002 is set whereas, as tille_end_
chunk_group_time_stamp of TITLE_003, a sum of
chunkgroup_time_base_ofiset of CHUNKGROUP_002
and the length of CHUNKGROUP_002 is set.

[0100] In addition, in this example, the program infor-
mation file named, PROGRAM_001.PGI specifies thal
part of TITLE_001 and part of TITLE_003 be played
back in an order the parts are enumerated. To put it con-
cretely, title_number in play_item () shown in Fig. 20 is
used for specitying a title. Times defined by a litle are
used for defining start and end points to extract a cut. A
plurality of such cuts are -gathered to compose a pro-
gram. :

[0101} The following is a description of an append-
record opsration to additionally record new information
onto the optical disc 1. To put it concigtely, this append-
racord operation is typically carried out as a video re-
cording operation or carfied outby the user by operating
the input unit 14 to enter a command to perform video
real-time recording to the optical-disc apparatus. In the
latter case, a recording button is prpgssed if the video-
recording end time is not known. A’ button for a one-
touch recording function is pressed, however, for a case
in which the recording end time can be predicted. The
one-touch recording function is a function for carrying
out video recording for a fixed period of time.

[0102} The append-record operation is explained by
taking timer recording as an example. In this case, the
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userof the optical-disc apparatus specifies, among oth-
er things, a recording start time, a recording end time,
the bit rate of a bit stream and a channel 1o be recorded
in advance. In addition, at a point of time the video re-
cording is reserved, the optical disc 1 is checked in ad-
vance 1o find out whether or not there is left a free space
suiled for the bit rate and the length of the recording

" lime.

[0103] I another recording operation is carried out on
the oplical disc 1 between a time a reservation is made
and a time to execute the reserved video recording, it is
quite within the bounds of possibility that the confirmed
free space for implementing the reserved video record-
ing at the specified bit rate can nol ba allocated any
more. In such a case, the CPU 21 either reduces the bit
rate to a value smailer than the specified fore in order
to record information for the reserved period of time, or
records information for a period of time as long as pos-
sible by keepingthe bitrate unchanged as itis. It is need-
less to say that the CPU 21 then carries out the record-
ing operation further and, as an inconvenience for the
roserved video recording is detected, a message in-
forming the user of the inconvenience is issued.

[0104] As the start time of the reserved video record-
ingis approaching, the CPU 21 uses an embedded timer
and a clock signal to automatically restore the optical-
disc apparatus to an operaling mode from a sleep mode.
Then, the CPU 21 issues a file-system operation instruc-
tion included in the processing program from the begin-
ning to allocate an aréa used for recording a reserved
program on the optical disc 1. That is to say, first of all,
the CPU 21 subtracts the start time from the end time

" of the reserved recording 10 find the length of the record-

ing time and, then, calculates a product of the length of
the recording time and the bit rate 1o find the size of the
necessary area lo be allocaled for recording the re-
served program. In addition to a stream file required in
the reserved. recording, data.may need to be stored in
an information file. To be more specific, when a new title

‘needs to be stored in a title information file, an area has

to be allocated on the optical dis¢ 1 for recording the title
information file. If an area with a sufficient size can not
be allocated, it is necessary to adopt the countermeas-
ure technique described above, that is, reduction of the
bit rate or carrying out a recording operation only for a
period of time corresponding to the allocated area.
[0105) it should be noled that, since a new tlitle is
stored in this case, the user gives a name to a new
stream file, strictly speaking, to a new stream file in a
new streamn directory.. Let the name be ¥MPE-
GAV¥STREAM_003¥ CHUNK_0031. That is to say, the
name of the stream file is CHUNK_0031.MPEG2 in the
STREAM_003 directory under the MPEGAV directory in
the root directory as shown in Fig. 29.

[0106]) The CPU 21 issues instructions of- execution
in the recording mode to other components of the opti-
cal-disc apparatus. For example, a video signat re-
ceived through the input terminal.P3 and an audio signal




RNSDOCID: «FP

21 . EP 0911 825 A2 22

through the input terminal P4 from a tuner not shown in
the figure are encoded by the encoder 10 and then
stored in a write-in channel buffer 11. Then, the CPU 21
moves the optical head 2 to a write position determined
by information on an address of the area allocated ear-
lier. The CPU 21 then sets the optical head 2, the RF &
demodulation/modulation circuit 3 and the ECC circuit
4 in a wrile-in mode and posilions the switch 5 on the
side of the write-in channel bufier 11. After the position
of the optical head 2 has been finely adjusted, a write-
in operation using the optical head 2 is started. At that
time, data to be recorded in a newly provided file named
CHUNK_0031.MPEG2 is read out from the write-in

‘channel buffer 11 to be recorded onto the optical disc 1

by way of the switch 5, the ECC circuit 4, the RF & de-
modulation/modulation circuit 3 and the optical head 2.
[0107] When one of the following events occurs dur-
ing the write-in operation described above, the CPU 21

- halts the operation.

1 The end time of the reserved video recorgding is
reached.

. 2 Information can no longer-be recorded onto the
optical disc 1 due to areason such as an insufficient
storage capacity. B
3 An instruction to stop the recording operation is
received.

[0108] Next, by using a file-system oper‘align instruc-
tion included in the processing program in advance, the
CPU 21 updates a pointer pointing to
CHUNK_0031.MPEG? in the file system with a value
pointing 1o a location at which information has been
newly recorded. In addition, the CPU 21 prepares files
respectively for chunk information, chunk-group infor-
mation and lille informalion, gives a name lo each of the
files and records the information into the files. It should
be noted that free spaces for recording the files need to
be allocated in advance on the optical disc 1 during the
recording operation or at the reservation time. . -
[0109] As a result, new information files are created
typically as shown in Fig. 30. in the figure, files names
each with an asterisk mark '* provided on the right side
thereof are the names of the files newly created in the
operation described above.

[0110] Fig. 31 is a diagram showing a relation among .

the newly created information files. As shown in the fig-
ure, TITLE_004 specifiess CHUNKGROUP _003 specify-
ing CHUNK_0031 which specifies STREAM_0031.

[0111] Thatis to say, a new stream is recorded in an
information file as TITLE 004. By using a function of the
optical-disc apparatus to verify a title, the user is capa-
ble of knowing information such as attributes of
TITLE_004. In addition, TITLE_004 can be played back.
[0112] The following is a description of an operation
1o overwrite/record information on an optical disc 1 like
one shown in Fig. 26 (or Fig. 27). Much like an operation
1o record a signal onto a video tape, an overwrite-record
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operation is an operation to record a new program over -

an existing program already recorded on the optical disc.
1, erasing the existing program.

[0113])
start the operation is important. Assume that the user
specifies the head of TITLE_0O1 as a position to siarn
an overwrite-record operation. In this case, the over-
write-record operation is carried oul by overwriling ex-
isting information recorded in TITLE_001, TITLE_002
and TITLE_003 in an order-they are enumerated. If the
overwrite-record operation has not been finished even
if the end of TITLE_003 is reached, the recording oper-
ation is continued by allocating a new free area on the
optical disc 1. H TITLE_002 is specified as a location to
start an overwrite-record operation, information in
TITLE_001 will not be overwritien by the recording op-
eration because TITLE_0O01 precedes the starn location
of the operation.

[0114] Assume that timer video recording is carried
out by overwriting existing information starling with that
at the head of TITLE_003. in this case, the user of the
oplical-disc apparatus specifies, among other things, a
recording start time, a recording end time, the bit rate of
a bit strearmn and a channel to be recorded in advance.
In addition, the head of TITLE_003 is specified as a re-
cording star location which'is of importance to the over-
write-record operation. Furthermore, also in this case,
at a point ol time the video recording is reserved, the
existence of a space suited for the bit rate and the video
recording time .on the optical disc 1 is verified in ad-
vance. In the case of an overwrite-record operation, a

sum of the total size of a plurality of rewritable titles start-

ing from a specified location and free areas on the op-
tical disc 1 is a recordable space. To be more specific,
in this case, a sum of the total size of STREAM_0011
and STREAM_0012 streams conlrolled by TITLE_003
and a free area on the optical disc 1 is a recordable
space.

[0115] In aoverwrite-record operation, for the record-
able space described above, there .-are some items
available for selection as to what order the video record-
ing is 1o be actually carried out. As a first conceivable
item of selection, it is possible to select a technique to
record information in an order streams are specified in
the title. To be more specific, in this case, it is possible

to select a technique wherein the video recording is.

started fromthe headof STREAM_0011 and, as the end

of STREAM_0011 is reached, the recordingis continued .

to the head of STREAM_0012. Then, as the end of
STREAM_0012 is reached, the video recording is con-
tinued {othe free space on the optical disc 1. As another
technique, first of all, the video recording is carried out
on the {ree area on the optical disc 1 and, at a point of
time the free area is all used up, the recording is contin-
ued to an existing stream.

[0116]) The former technique is excellent in a sense
that the technique emulates a video tape. That is to say,
since the recording operation resembles an operation

In the overwrite-record operation, a positionto’
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to record information onto a video tape, the operation is
characterizedinthat the user is capable of comprehend-
ing the operation with ease. On the other hand, charac-
terized in that an already recorded stream is erased lat-
er, the latter technique is excellent in a sense that re-
corded information is protected.

[0117] It should be noted that, if another recording op-
eralion is carried oul on lhe oplical disc 1 belween a
time a reservation is made and a time to execute the
reserved video recording, it is quite within the bounds of
possibility that the confirmed free sbjac’e for implement-
ing the reserved video recording at the specified bit rate
can not be allocated any more. In such a case, much
like the append-record operation described earlier, the
CPU 21 either automatically reduces the bit rate to a
value smaller than the specified fore in order to record
information for the reserved period ‘of time, or records
information for a period of time as long as possible by
keeping the bit rate unchanged as if'is.

[0118] As the start time of the reserved video record-
ing is approaching, the optical-disc apparatus is re-.
stored from a sleep modé to an operating mode. The
CPU 21 allocates all free areas on the optical disc 1. It
is needless to say that there is also:a method whereby
a free area is not allocated at this pdint of time but allo-
cated at a point of time such an areag:is required. For the
sake of explanation simplicity, a required area is allocat-
ed prior 10 the start of recording.

[0119] it should be noted that sinte the size of a re-
quired area is known in advance in timer recording due
1o the fact that a start time, an end time and a bit rate.
are specified, only an area with a required size or a re-
quired size plus a certain additional margin can be allo-
cated. In case il is necessary to record information files
such as a case in which a title inforration file to be re-
corded as a new lille is required during recording, how-
ever, an area with a size sufficient for recording the in-
formation files needs to be allocated.

[0120] A name is given tc a new:stream file, strictly '

speaking, a new stream file in a new stream directory.
Let the name be ¥MPEGAWSTF§E:?-\M__OO2¥CHUNK_
0031. That is to say, the name of the stream file is
CHUNK_0031.MPEG2 in the STREAM_002 directory
under the MPEGAV directory in the root directory as
shown in Fig. 32. :

- [0121] A video signal received through the input ter-
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minal P3 and an audio signal through the input terminal
P4 from a tuner not shown in the figure are encoded by
the encoder 10 and then stored in a write-in channel
buffer 11. Then, the CPU 21 moves the optical head 2
to a write position determined by information on an ad-
dress of the area allocated eartier. The CPU 21 then sets
the oplical head 2, the RF & demodulation/modulation
circuit 3-and the ECC circuit 4 in a,write-in mode and
positions the switch 5 on the side of the write-in channel
buffer 11. After the position of the optical head 2 has
been finely adjusted, a wirite-in operation using the op-
tical head 2 is started. At that fime, data to be recorded
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in a-riewly provided file named CHUNK_0031. MPEG2
is read out from the write-in channel buffer 11 to be re-
corded onto the optical disc 1 by way of the switch 5,
the ECC circuit 4, the RF & demodulation/modulation
circuit 3 and the optical head 2.

[0122] At that time, first of all, the stream file named
CHUNK_0011.MPEG2 is rewritten. After the recording
has reached the end of the slream lile named
CHUNK_0011.MPEG2, then, the operation is continued
to a stream file named CHUNK_0012 MPEG2 prior to
continuation to a stream file named CHUNK_
0031.MPEG2. ) )
{0123] While thé processing described above is baing
carried out, the CPU 21 halts the write-in operation at a
point of time any one of the 3 conditions described ear-
lier is met.

[0124] Then, the CPU 21 executes a file-system op-
eration instruction included in the processing program
in advance 1o update the stream files, chunk informa-
tion, chunk-group information and title information.

By the way, the configuration of files is
changed with timing synchronized to completion of the
wrile-in operation. For example, when recording is car-
ried oul. on the stream file named CHUNK_
0031.MPEG2 after the wrile-in operations of the 2
stream files named CHUNK_0011.MPEG2 and
CHUNK_0012.MPEG2 have been completed, the con-
figu ration of files on the optical disc 1 is changed to one
shown in Fig. 33. A file name with an asterisk mark "'
appended on the right side thereot is the name of a file
newly created this time.

[0126) Fig. 34 is a diagram showing a relation of files
newly created in this way, that is, files shown in Fig. 33
When‘compared with that shown in'Fig. 31, it is obvious
that CHUNK_0031 is added as a chunk included in
CHUNKGROUP_002 specilied by TITLE_003 and
CHUNK_0031 specifies STREAM_0031.

[0127] On the other hand, if the overwrite-record op-
eration is completed while data is being written into an
existing stream file, that is, if the overwrite-record oper-
ation is completed while data is being written into the

. stream file named CHUNK_0011. MPEG2 for example,

the free area allocated for the overwrite operation on the
stream file named CHUNK_0031.MPEG2 is released
because no data is overwritien into the file. In this case,
special title processing is carried out. To put it in detail,
when an overwrite-record operation is started at the
head of TITLE_0O3 and the operation is completed in
the middle of it, the title is split. To be more specific, as
shown in Fig. 35, new TITLE_003 is assigned to a region
between the start position of the overwrite-record oper-
ation and the position of completion whereas
TITLE_004 is given to an area fo!lowing the region, that
is, the rest of the area to which TITLE_003 is supposed
to be assigned originally. ’

[0128] Next, an operation to play back a title is ex-
plained. Now, assume that an optical disc 1 having files
shown in Fig. 26 is insened into the oplical-disc appa-
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ratus and a title is then played back from the disc 1.
When the optical disc 1 is inserted into the apparatus,

" first of all, the CPU 21 reads out data from information

files on the optical disc 1 and stores the data into the
RAM unit 24. This processing is carried out by repeating
the basic operation to read in data from an information
file described earlier.

[0129] To be more specific, first of all, the CPU 2i
reads out data from VOLUME.TOC and ALBUM.STR.
Then, the CPU 21 examines the directory named TITLE
1o find out how many files with a name extension ".VDR"
exist in the dirgctory. A file with such a name extension
is a file having title information. The number of files is
equal to the number of titles. In the example shown in
Fig. 26, the number of titles is three: Then, the CPU 21
reads out litle information from the three files and stores
the information into the RAM unit 24.

[0130) The CPU 21 controls the OSD control circuit. 9
1o let the OSD control circuit 9 generate character infor-
mation, that is, information on titles recorded on the op-
tical disc 1. The character information is synthesized by
the synthesis circuit 8 with a-video signal. A result of the
synthesis is then output through the output terminal P1
1o be displayed on the display unit. To be moére specific,
the length and atiributes of each of the 3 existing titles
existing in this example are displayed. The attributes in-

" clude the name of the tille and a date on which the title
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was recorded.

[0131] Assume that the user specifies TITLE 002 as
a title to be played back for example. In the information
file of TITLE_002, to be more specific, in the cgit_file_id
field of title_into ( ) shown in Fig. 16, a file 1D specitying
CHUNKGROUP_001 is recorded. The CPU 21 records
the tile ID and stores CHUNKGROUP _001 in the RAM
unit 24.

[0132]) Then,theCPU 21 examines which CHUNK the
start and end times of TITLE_002 correspond to. The
start and end times are recorded respectively in the
title_start_chunk_group_time_stamp -and title_end_
chunk_group_time_stamp fields of title_info ( ) shown in
Fig. 16. The examination is carried out by comparison
with information included in information on a CHUNK-
GROUP in which their respective chunks have been re-
corded. To be more specific, the examination is done by
comparison with information recoided in the
presentation_start_cg_time_count and presentation_
end_cg_time_count fields of chunk_arrangement_info
() shown in Fig. 23. In this example, the start time of
TITLE_002 is known to be in the midst of CHUNK_0G01
as shown in Fig. 27. That is to say, it is obvious that, in
order to play back TITLE_002 from the headthereof, the
playback operation needs lo be started from the middie
of the CHUNK_0001.MPEG2 stream file.

[0133] Subsequently, the CPU 21 examines the
stream in order to determine which part of the siream
corresponds (o the head of TITLE_002. That is to say,
the CPU 21 computes the magnitude of an offset time
(a time stamp) in the stream corresponding to the head
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of TITLE_002. Next, by using characteristic-point infor-

" mation in the CHUNK file, a playback start point corre-

sponding to a point.immediately before the start time is

" identified. Inthis way, an offset.distance of the playback

star point from the head of the file can be confirmed.

[0134] Then, by using a file-system operation instruc-
tion included in the processing program in advance, the
CPU 21 conlirms a physical address on lhe optical dise
1 in which CHUNK_0001.MPEG2 has been recorded
and the length thereof. Further, the ofiset address of the

playback start point found earlier is added to this phys-

ical address to finally confirm the address of the play-
back start point of TITLE_002.

[0136] Subsequently, the CPU 21 moves the optical
head 2 to a read-out position determined by information

on the address of the CHUNK_0801.MPEG?2 file. The ’

CPU 21 then sets the optical head 2, the RF & demod-
ulation/modulation circuit 3 and the ECC circuit 4 in a
read-out mode and positions the swilch 5 on the side of

. the read-out channel -buffer 6. After the position of the

optical head 2 has been finely adjusted, a read-out op-
eration using the oplical head 2 is'started. At that time,
data read out from the file named CHUNK_
0001.MPEG2 is stored in the read-out channel buffer 6.
[0136] The data stored in the read-out channel buffer
6 is then output to the decoder 7 to be decoded thereby.
As resulls of decoding, the decoder 7 outputs video and
audio signals. At a point of lime the amount of the data
read out from the optical disc 1, decodsd by the decoder
7 and displayed on the display unit becomes equal to
the size of the CHUNK_0001.MPEG2 file, the CPU 21
makes the playback operation transit to TITLE_003. An
operation 1o play back information trom TITLE_003 is

" carried’'out in the same way as TITLE_002.

[0137] As the operation to play back data from the re-
corded lilles is compleled or as an instruclion to halt the
read-out operation is received, the read-out and decod-
ing processing is terminated.

[0138] It should be noted that, when a new disc or a
disc with a different format is inserted into the optical-
disc apparatus as the optical disc 1, the CPU 21 makes
an attempt to read out VOLUME.TOC and ALBUM.STR
from the inserted disc. However, these files usually do
nol exist in the newly inserted disc. In such a case, that
is, in case VOLUME.TOC and ALBUM.STR can not be
read.out, the CPU 21 issues a message lo make a re-

. questtor an instruction from the user. In-response to the

message, the user gives an instruction to the CPU 21
to eject the optical disc 1 in case the newly inserted disc
has a different format, or to initialize the optical disc 1 in
case the newly inserted disc is a new disc even with the
same format. As an allernative, the instruction may
cause data on the newly inserted disc 1o be recovered
by using some methods in case the dala has been de-
stroyed from the disc which has the same format.

[0139] - Next, write prolection is explained more. The
case of the optical disc 1 is provided with a write-inhibit
notch which is shown in none of the figures. By operating
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the write-inhibit notch. an operation.io write data over
the optical disc 1 can be disabled. In addition to this
write-inhibit notch, information on write protection can
be recorded into the optical disc 1 as data. To be more
specific, information -on write protection can be written
into write_protect () [shown .in Fig. 7] of

volumae_information () [shown in Fig. 3] of VOLUME."

TOC [shown in Fig. 2], flags_lor_lille of tille_info ()
[shown in Fig. 16] of TITLE_###. VDR [shown in Fig. 15]
or flags_for_program of program ( }{[shown in Fig. 18]
of PROGRAM_$3%$.PGI [shown in Fig. 17].

[0140] Write protection is further éxplained by taking
write_protect shown in Fig. 7 was an  example.
write_protect_length of write_protect ( ) shown in Fig. 7
is an area used for recording the length of write_protect
(). As shown in Fig. 38, volume_write_protect_level is
an area used for recording information used for setting
write protection for all titles and all programs recorded
in the optical disc 1. A level of O indicates that no write
protection is set. That is to say, in the case of a 0 level,
data can be writlen over the optical disc 1 freely. On the
other hand, a level of 1 .indicates that only
'volume_write_prolect_leveI can be modified. A level of
2 indicates that ALBUM.STR and data prolected by pro-
tection levels lower than 2 except Oican be modified. A

level of 3 indicates that VOLUME.TOC and data-protect- .

ed by protection levels lower than 3 except 0 can be
modified. ) ‘

[0141] A level of 4 indicates that a program and data
protected by protection levels lower than 4 except O can
be modified. A level of. § indicates that a title and data
protected by protection levels lower than § except 0 can
be modified. Finally, a level of 6 indicates that a file with
an extension MPEG2, .ABST or .CGIT added to the
name thereof as a suffix and data p"rotected by protec-
tion levels lower than 6 excepl O can be modified.

[0142] password_enable_flag is & field used for de-
scribing a flag indicating whettier password_for_
volume_write_protect to be described later is valid or
invalid. If the flag indicates that password_for_

- volume_write_protect is valid; il is necessary to enter a.

password maiching that recorded. in password_for_
volume_write_protect in order to modity write_protect
( ). By modification of write_protect {( ), creation of new
write_protect ( ), modification of existing write_protect

() or deletion of existing write_protect () is meant.

append_only_flag is a field used for describing a flag for
limiting modification of a range allowed by

" volume_write_protect_level to further addition only. It
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this flag.is valid, already existing information can not be
rewritien. .

[0143]) expiration_time_enable_flag is a field used for
describing a flag indicating ~ whether write_
protect_expiration_time () 1o be described later is valid
or invalid. number_of_times_enable_flag is a field used
for describing a flag indicating whether number_of_
times to be described later is* valid or invalid.
password_for_volume_wrile_proted! is an area used for
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recording a password for
write_protect ().

[0144] write_protect_set_time () is an area used for
recording a time and a date write_protect { ) was set or
modified least recently in terms of years, months, days,
hours, minules and seconds which are each expressed
in the BCD tormat. write_protect_expiration_time () is
an area used lor recording information on a time and a
date showing aterm of validity in terms of years, months,
days, hours, minutes and seconds which are each ex-
pressed in the BCD format. A term of validity of a pass-
word is set in this area. When the term of validity expires,
information on write_protect () can be modified by the
user without the nead for the user to enter a password.
An indefinite term of validity can also be set.

[0145] Noext, processing to modify write_prolect is ex-
plained by referring to a flowchart shown in Fig. 37. As
shown in the figure, the processing begins with a step
S1 at which the user enters a command to modify
write_protect ( ) by operating the input unit 14. The flow.
of the processing then goes onto a step S2 at which the
CPU 21 forms a judgment as to whether or not'a prede-
termined password hds been recorded in
password_{or_volume_write_protect in write_protect ()
of volume_information ( ) in VOLUME.TOC stored in the
RAM unit 24, if password_enable_flag is 1 and a valid

_required modifying

_password has been recorded in password_for_volume_

writeprotect, the flow of the processing proceeds to a
step S3 at which the CPU 21 forms a judgment as to
whether or not write_protect_expiration_time () in
write_protect () is stifl valid at the present time.

[0146] That is to say, the CPU 21 forms a judgment
as to whether or not the present time is within a term of
validity of the password which 'is recorded in
write_protect_expiration_time (). If the outcome of the
judgment indicates lhal lhe password is valid, the flow
of the processing continues to a step S4 at which the
CPU 21 controls the OSD contiol circuil 9 to let a mes-
sage be generated to request the user to enter a pass-
word. The message is output through the synthesis cir-
cuit 8 and the output terminal P1 to be displayed on the
display unit. The flow of the processing then goes on to
a step S5 at which the user sees the message and, in
response to.this message, the user enters a password
by operating the input unit 14. ]

[o147) " Then, the flow of the processing proceeds to a
step S6 at which the CPU 21 forms a judgment as to
whether or not the password entered by the user at the
step S5 is correct, that is, a judgment as to whether or
not the password entered by the user at the step S5
matches the password recorded in password_for_
volume_write_protect. If the outcome of the judgmerit
indicates that the entered password matches the re-
corded password, the flow of the processing continues
10 a step SB at which the CPU 21 controls the OSD con-

. trol circuit 9 to let a message be generated to indicate

that the user is  allowed 1o change write_protect. The
message is output through the synthesis circuit 8 and
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the outpul terminal P1 to be displayed on the display

unit.

[0148] The flow of the processing then goes on to a

step S9 at which the user sees the message and, in re- ..
sponse to this message, the user enters information for

changing write protect by operating the input unit 14. -

After such information has been input, the flow of the
processing proceeds io a slep S10 al which the CPU 21
updates write_protect in accordance with the input in-
formation. To put it in detail, the CPU 21 updates the
contents of write_protect stored in the RAM unit 24 and
records the updated contents into the optical disc 1.
[0149] " If the outcome of the judgment formed at the
step S6 indicates that the entered password does not
maich the recorded password, on the other hand, the
flow of the processing continues to a step S7 at which
the CPU 21 controls the OSD control circuit 9 to let a
maeassage be generated and displayed on the display unit
to. indicate that the user is not allowed to change
write_protect. In this case, the user is not capable of
changing write_protect and the pieces of processing
carried out at the steps S8 to S10 are skipped.

[0150] 1t the outcome of the judgment formed at the
step S2 indicates that no password has been recorded
in password_for_volume-_write_protect or'the outcome
of the judgment formed at the step S3 indicales that
write_protect_expiration_time ( } in write_protect ( ) has
expired, indicating that a recorded password is not valid
any more at the present time, on the other hand, the flow
of the processing proceeds to the step S8 at which the

pieces of processing of the step S8 and the subsequent -

steps are carried out. In this case, the user is allowed to
update write_protect freely. -

[0151] -Next, processing torecord predetermined data
into the optical disc 1 is explained by referring to a flow-
chart shown in Figs. 38 and 39. This processing is slan-
ed when the user enters a command to record the pre-
determined data by operating the input unit 14. As
shown in Fig. 38, the processing begin's with a step S21
at-‘which the CPU 21 executes processing to read in
volume_write_protect_level of wrile_protect ( ) storedin
the RAM unit 24. The flow of the processing then goes
on to steps S22 to $28 to form judgments as to whether
or not volume_write_protect_level is set at a value of 0
to 6 respectively. L
{0152] To put itin detail, if the outcome of the judgment
formed at the step S22 indicates that volume_write_
protect_level is set at O, the flow of the processing pro-
ceeds to a step S30 at which the CPU 21 carries out
processing to record the data in accordance with the
command-entered by the user by operating the input unit
14. That is to say, since the value of volume_
wrile_protect_level indicates that an overwrile operation
i5 not prohibited, the user is allowed to carry out
processing to record data freely.

[0153] If the outcome of the judgment formed at the
step S23 indicates that volurme_write_protect_level is
set at 1, the flow of the processing proceeds to'a step

MQ11A28A2 | >

10

15

20

25

30

35

40

45

50

&5

16

S31 atwhich the'CPU 21 forms a judgment as to wheth-

er or not the input data is data to be recorded in -

volume_write_proteci_level itself. As described before
by referring to Fig. 36, a value of volume_
write_protect_level equa! 1o 1 indicates that the user is

allowed 1o update volume_write_protect_level itself but

a write operation over other data is prohibited. Thus, if
the oulcome of the judgmenl formed al the slep S31 in-
dicates that the input data is data to be recorded in
volume_write_prolect_level itself, the flow of the
processing proceeds to the step S30 at which the CPU
21 carries out processing to write the data over
volume_write_proteci_level. If the outcome of the judg-

‘ment formed at the step S31 indicates that the input data

is not data to be recorded in volume_write:
protect_level, on the other hand, the fiow of the process-
ing continues 1o a step S32 at which the CPU 21 controls
the OSD control circuit 9 to let a message indicating that
that the recording operation is prohibited be generated
and displayed on the display unit.

[0154]
step S24 indicates that volume_write_protect_level is

set at 2, the flow of the processing proceeds to a step-

S33 at which the CPU 21 forms a judgment as to-wheth-’
er or not the input data is data to be recorded.in ALBUM.
STR. A value of volume_write_protect_level equal to 2
indicates that the user is allowed to update only ALBUM.
STR and volume_write _protect_level, that is, data at a
level lower than.-ALBUM.STR. Thus, if the-outcome of
the judgment formed at the step S33 indicates that the
input datais data to be recorded in ALBUM.STR, the
flow of the'processing proceeds to the step S30 at which
the CPU 21 carries out processing to write the input data
over A LBUM.STR. If the outcome of the judgment
formed at the step S33 indicates thal the input data is
not data lo be recorded in ALBUM.STR, on the other

hand, the flow of the processing proceeds 10 the step .

831 at which the CPU 21 carries out processing of this
step and the subsequent processing. To put it in detail,
it the outcome of the judgment formed at the step S31
indicates that the input data is data to be recorded in
volume_write_protect_level itself, the recording opera-
tion is allowed, but if the oulcome of the judgment
formed at the step S31 indicales that the input data is
not data 1o be recorded in vdlume_write _protect_level,
on the other hand, the recording operation is prohibited.
[0155] If the outcome of the judgment formed at the
step S25 indicates that volume_write_protect_level is
set at 3, the flow of the processing proceeds 1o a step
534 at which the CPU 21 forms a judgment as to wheth-
er or not the input data is data to be recorded in VOL-
UME.TOC. A value of volume_write_protect_level
equal to 3 indicates that the user is allowed o update
only VOLUME.TOC, ALBUM.STR and volume_write_
protect_level. Thus, if the outcome of the judgment
formed at the step S34 indicates that the input data is
data to be recorded in VOLUME.TOC, the flow of the
processing proceeds to the step S30 at which the CPU

If the outcome of the-judgment formed at the .

[P —
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21 carries out processing to wiite the input data over
existing data. if the outcome of the judgment formed at
the step S34 indicates that the inputidata.is not data 1o
be recorded in VOLUME.TOC, on the other hand, the
flow of the processing proceeds to the step S33 at which
the CPU 21 carries out processing of this step-and the
subsequent processing. To put it in detail, if the outcome
ol the judgmant [ormed at the step S33 indicates lhatl
the input data is data 1o be recorded.in ALBUM.STR or
volume_write_protect_level itself, the recording opera-
tion is allowed, but il the outcome of the judgment
formed at the step S$33 indicates that the input data is
not data 10 be recorded in ALBUM.STR or volume_
write_protect_level, on the other hand, the recording op-
eration is prohibited. .

[0156] i the cutcome of the judgment formed at the
step S26 indicates that volume_write_protect_level is
set at 4, the flow of the processing proceeds to a step
S35 at which the CPU 21 forms a judgment asto wheth-
er or not the input data is data to bewrecorded in a pro-
gram information file. A wvalue .of volume_write_
protect_level equalto 4 indicates thatlthe user is allowed
to update only a program information file, VOLUME.
TOC, ALBUM.STR and volume_write_protect_level,
[0167] Thus, if the outcome of the judgment formed
at the step S35 indicates that the input data is data to
be recorded in a program information file, the flow of the
processing proceeds 10 the step S30 at which the CPU
21 carries out processing to write 'the input data over
existing data. If the outcome of the judgment formed at
the step S35 indicates that the input'data is not data to
be recorded in a program information file, on the other
hand, the flow of the processing proceeds to the step
$34 at which the CPU 21-carries out processing of this
step and the subsequent processing. To put it in detail,
il the outcome of the judgment lormed al the slep S34
indicates that the input data is data to be recorded in
VOLUME.TOC, ALBUM.STR or volume_write_protect_
level itsell, the recording operation is allowed, but if the

-outcome of the judgment, formed at,the step S34 indi-

cates that the input data is not data to be recorded in
VOLUME.TOC, ALBUM.STR or volume_write_protect_
level, on the other hand, the recording operation is pro-
hibited. N

[0158] If the outcome of the judgment formed at the
step S27 indicates that volumes_write_protect_level is
set at 5, the flow of the processing proceeds to a step
$36 at-which the CPU .21 torms a judgment as to wheth-
er or not the input data is data to be, recorded in a litle
information fite. A value of volume_write_protect_level

equal to 5 indicates that the user isiallowed to update
-only a tille information file, a program information file,

VOLUME.TOC, ALBUM.STR and volume_wrile_
protect_level. Thus, if the outcome of the judgment
formed at the step S36 indicates that the input data is
data to be recorded in a title information file. the flow of
the processing proceeds to the step S30 at which the
CPU 21 carries. out processing to write the input data
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over <existing data. If the outcome of the judgment
formed at the step S36 indicates that the input data is
not data t0.be recorded in a title information file, on the
other hand, the fiow of the processing proceeds 1o the
step S35 at which the CPU 21 carries out processing of
this step and the subsequent processing. To put it in de-
tail, if the outcome of the judgment formed at the step.
S35 indicates thatl the input dala is dala lo be recorded
in a program information file, VOLUME.TOC, ALBUM.
STR or volume_write_protect_level itself, the recording
operation is allowed; but if the outcome of the judgment
formed at the step S35 indicates that the input data is
not data to be recorded in a program information fite,
VOLUME.TOC, ALBUM.STR or volume_write_protect _
level, on the other hand, the recording operation is pro-
hibited.

[0159] If the outcome of the judgment formed at the
step $28 indicates that volume_write_protect_level is
set at 6, the flow of the processing proceeds to a step
837 at which the CPU 21 forms a judgment as to wheth-
er or not the input data is dala to be recorded in a stream
file or a chunk-group information file. A value of

-volume_write_proteci_level equalio 6 indicates that the

user is allowed to update ‘only a stream file, a chunk-
group information file, a title information file, a program
information file, VOLUME.TOC, ALBUM.STR and
volume_write_protect_level. Thus, if the outcome of the
judgment formed at the step S37 indicates that the input -
data is data to be recorded in a stream file or a chunk-
group information file, the flow of the processing pro-
ceeds to the step S30 al which the CPU 21 carries out
processing to write-the input data over existing data. I
the outcome of the judgment formed at the step S37 in-
dicates that the input data is not data to be recorded in
a stream file or a chunk-group information file, on the
other hand, the flow of the processing proceeds lo the
step S36 at which the CPU 21 carries out processing of
this step and the subsequent processing. Toput it in de-
iail, if the outcome of the judgment formed at the slep
S36 indicates that the input data is data to be recorded
in atitle information file, a program information file; VOL-
UME.TOC, ALBUM.STRor volume_write_protect_lseve!
itself, the recording operation is allowed, but if the out-
come of the judgment formed at the step S36 indicates
that the inpul data is not data to be recorded in a title
information file, a program information file, VOLUME.
TOC, ALBUM.STR or volume_write_protec!_level, on
the other hand, the recording operation is prohibited.
[0160] If the outcome of the judgment formed at the
step S28 indicates that volume_write_proteci_level is
not set at 6 either, on the other hand, the flow of the
processing proceeds to a step S29 at which error han-
dling is carried out. This is because volume_write_
protect_level can be set only at a value in the range 0
to 6 shown in Fig. 36. Thus, a value of
volume_write_proteci_level in the range 7 to 15 not
used for the time being is an error which needs to be
processed. :
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[0161] Fig. 40 is an explanatory diagram used .for de-
scribing a relation of volume_write_protect_level. As
shown in the figure, at each level, an operation to update
data of this level itself and data on the inner side of this
level, that Is, daia at a level represenied by a value
smaller than a value for this level, is allowed. However,
an operation to update data on the outer side of this lev-
el, that is, data al a level represenled by a value grealer
than the value for this level, is prohibited.

[0162] write_protect ( ) has been explained so far. In-
formation on write protection similar to write_protect is
also described in flags_for title and flags_for_program,
on the basis of which similar processing is carried out.

[0163] it should be noted that write protection is con-.

trolled in accordance with the value of a logical sum of
the setting position of the write-protect notch provided
on the case of the optical disc 1 and pieces of informa-
tion stored in write_protect (), flags_for_titte and

flags_for_program of VOLUME.TOC. To be more spe- -

cific, prohibition of processing to record data is imple-
mented even if only one of them prescribes that a write
operation is prohibited.

[0164]) Noext, play_protect ( ) shown in Fig. 8 is further
explained. In this play_protect (), it is possible 10 set
protect information to be referred to in a playback oper-
ation for all titles or all programs recorded in the optical
disc 1. Protect information to be referred to in a playback
operation for individual titles or individual programs is
recorded in flags_for_title of title_info () shown in Fig.
16 or in flags_for_program of program ( ) shown in Fig.
18. :

[{0165) play_protect_length.is anarea used for record-’

ing a number expressing the length of play_protect ()
in terms of bytes. volume_play_protect_flag is an area
used for recording a flag representing protection status
to be referred lo in a playback operation for the entire
volume (the entire optical disc 1). As shown in Fig. 41,
there are 4 types of status that can be set in the flag.

[0166] To be more specific, a value of 00 set in the
flag indicates that an operation to play back information
from all titles and all programs is allowed. A value of O1
set in the flag indicates that an opaeration to play back
information from a program is allowed but an operétion
to play back information from a title is not. On the other
hand, a value ot 10.set in the flag indicates that an op-
eration to play back information from a title is allowed

" bul an operation to play back information from a pro-

gram is not. Finally,.a value of 11 set in the flag indicates
that an operation to play back information from all titles
and all programs is prohibited. ’

[0167] password_enable_flag is a flag for indicating
whether password_for_volume_play_protect is valid or

- invalid. . :

[0168] expiration_time_enable_flag is a flag for indi-

cating whether play_protect_expiration_time () to be
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described later is -valid or invalid. It expiration_time_
enable_flag indicates that play_protect_expiration_time
() is valid, password_for_ volume_play_protect has a
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term of validity
expiration_time ().
[0169] number_of_times_enable_flag is a flag for in-
dicating whether number_ot_times to be described later
is valid or invalid.

[0170] password_for_volume_play._protectis an area

indicated by play_protect_

used for recording a password which is referred to when

the level of a password or the lerm ol validily is changed.
[0171] play_proteci_set_time () is an area used for
recording a settingtime in terms.of years, months, days,
hours, minutes and seconds which are each expressed
in the BCD format.

[0172] play_protect_expiration_time () is an area for
recording a term of validity in terms of years, months,

days, hours, minutes and seconds which are each ex-

pressed in the BCD format. A term of validily can be set
for a passwaord. When the term.expires, the play_protect
information can be changed without a password. An in-
definile térm can be set as a term of validity.

[0173] number_of_times cited above is an area used
for recording the number of times information has been
recorded. - : . .
[0174] Next, processing to change play_protect is ex-:
plained by referring.to a flowchan shown in Fig. 42. As.
shown in the figure, the processing begins with a step
S§51 at which the user-enters a command to change
play_protect by operating the input unit 14. The flow of
the processing then goes on to a step S52 at which the
CPU 211orms a judgment as to'whether or not a prede-
termined password has been recorded in
password_for_volume_play_protect in play_protect ()
of volume_information ( ) in VOLUME.TOC stored in the
BAM unit 24. If a password has been recorded therein;
the flow of thé processing proceeds to a step S53 at
which the CPU 21 forms a judgment. as to wheather or
nol play_proteci_expiration_time () in play_prolect ()
is still valid at the present time.

[0175] That is to say, the CPU 21 forms a judgment

as to whether or not the present time is within a term of

validity of the password which- is recorded in

play_protecl_expiration_time. It the outcome of the .

judgment indicates that the password is valid, the flow
of the processing continues to a step S54 at which the
CPU 21 controls the OSD control circuit 9 to let a mes-
sage be generated to request the user to enter a pass-
word. The message is output through the synthesis cir-

. cuil 8 and the output terminal P1 to be displayed on the
- display unit. The flow of the processing then goes on to

a slep S55 at which the user sees the message and, in
response to this message, the user enters a password
by operating the input unit 14,

[0176] Then, the flow of the processing proceeds to a
step S56 at which the CPU 21 forms a judgment as to

whether or not the password entered by the user at the-

step S55 is correct, that is, a judgment as to whether or
not the password.entered by the user at the step S55
maiches the password slored’ in password_for_
volume_play_protect. If the outcome of the judgmentin-
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dicates that the entered password maiches the stored
password, the flow of the processing continues to a step
$58 at which the CPU 21 controls the:OSD control circuit
910 leta message be generated to indicate that the user
is allowed to change play_protect. The message is out-
put through the synthesis circuit 8 and the output termi-
nal P1 to be displayed on the display unit.

[0177) The flow of the processing. then goes on to a
step S59 at which the user sees the message and, in
response to this message, the user-enters information
tor changing play_protect by operating the input unit 14.
After such information has been input, the flow of the
processing proceeds to a step S60 at which the CPU 21
updates play_protect in accordance fwilh the inputinfor-
mation. To put it in detail, the CPU 21 updates the con-
tents of play_protect stored in the .RAM unit 24 and
records the updated'contents into the optical disc 1.
[0178] Ii the outcome of the judgment formed at the
step S56 indicales that the entered password does not
match the stored password, on the othier hand, the flow
of the processing continues to a step S57 at which the

CPU 21 controis the OSD control circuit 9 to let a mes-

sage be generated and displayed on the display unit to
indicate that the user is not allowed to change
play_protect. In this case, the user, is not allowed to
change play_protect and the.pieces:of processing car-
ried out at the steps S58 to S60 are skipped.

If the outcome of the judgment formed at the

. step S52 indicates that no valid password has been re-
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corded in password_for_volume_play_protect or the
outcome of the judgment formed at-the step S53 indi-
cates that play_protect_expiration_time- () in
play_protect ( ) is not valid any more at the presenttime,
on the other hand, the flow of the processing proceeds
1o the step S58 at which the pieces of processing of the
step 558 and lhe subseqguent siepsiare carried oul. In
this case, the user is allowed to update play_protect
fresly.

[0180] Next, a playback operation‘is explained by re-
ferring to a flowchart shown in Fig. 43. This processing
is started when the user operates the input unit 14 to
enter a command to play back information from the op-
tical disc 1. - '

[0181] As shown in the figure, the!processing begins
with a step S71 at which the CPU 21 reads out
volume_play_protect_flag stored in the RAM unit 24.
This flag is included in play_protect () of volume_infor-
mation ( )-in VOLUME. TOC. .

[0182] The flow of the processing then goes on to
steps §72 to'S75 al which the CPU 21 forms judgments
as to whether volume_play_protect flag read out at the
step S71 has-a value of 00, 01, 10 or 11 respectively.
[0183] Toputitindetail, if the cutcome of the judgmenit
formed at the step .S72 ‘indicates that volume_play_
protect_flag has a valus of 00, the flow of the processing
proceeds to a step S77 at which the CPU 21 carries out
a playback operation in accordance with acommand en-
tered by the user. That is to say, since there is no re-
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striction on the playback operation, the operation is car-
ries out as specified by the command.

[0184] If the outcome of the judgment formed at the
step S73indicates thal volume_play_protect_flag has a
value of 01, the flow of the processing proceeds 1o a
step S78 at which the CPU 21 forms a judgment as 1o
whether or not the user has entered a command 1o re-
quesl! a playback operation ol a lille. Il the command

- specifies a playback operation of a title, the processing

continues to a step S79 at which the CPU 21 controls
the OSD control circuit 9 to et a message be generated
to notily the user that a playback operation of a title is
prohibited. The message is output through the synthesis
circuit 8 and the output terminal P1 1o be displayed on
the display unit.

[0185] |f the outcome of the judgment indicates that
the command does not specily a playback operation of
a tille, on the other hand, the processing retums to the
step S77 atl which the CPU 21 carries out a playback
operation in accordance with the command entered by
the user. For example, a playback operation of a pro-
gram is carried out.

[0186] If the oulcome of the judgment formed at the

"step S74 indicates that volume_play_protect_flag has a

value of 10, the flow of the processing proceeds to a
step SB80 at which the CPU 21 forms a judgment as to
whether or not the user has entered a command to re-
quest a playback operation ol a program. 1f the com-
mand specifies a playback operation of a program, the
processing returns to the step S79 at which the CPU 21
controls the OSD control circuit 9 10 let a message be
generated to notity the user that a playback operation
ot a program is prohibited. If the outcome of the judg-
ment formed at the step S80 indicates that the command
does not specify a playback operation of a program, for
example, il the command spscifies a playback operalion
of a title, on the other hand, the processing returns to
the step S77 at which the CPU 21 carries out a playback
operation in accordance with the command entered by
the user. .
{0187) If the outcome of the judgment formed at the
step S75 indicates that volume_play_protect_flag has a
value of 11, the flow of the processing proceeds to a

. step S81 at which the CPU 21 forms a judgment as to

whether or not the user has entered a command to re-
quest a playback operation of a tille or a program. If the
user has entered a command to request a playback op-
eration ol a title or a program, the flow of the processing
returns to the step S79 at which the CPU 21 lets a mes-
sage be generated 1o notify the user that the requested
playback operation is prohibited. If the outcome of the
judgment formed at the step S81 indicates that the com-

" mand does not specify a playback operation of a title or

a program, on the other hand, the processing retums to
the step S77 at which the CPU 21 carries out an oper-
ation to play back data.

[0188] |f the outcome of the judgment formed at the
step §75 indicates that volume_play_protect_fiag does
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not have a value of 11, on the other hand, the flowcf the
processing proceeds to a step S76 at which the CPU 21
carries out error processing. This is because, since the
outcomes ol the judgments indicate that this flag has
none of values of 00, 01, 10 and 11, that is, the possible
values lor the flag, the error processing needs to be car-
ried out.

[0189] As described above, an operation to play back
a title or'a program is controlled in accordance with the
value of volume_play_protect_flag. Even if a playback
operation is prohibited by a value-of the flag, with a pass-
word entered, however, the playback operation can be
allowed. Fig. 44 is a flowchart representing typical
processing to allow a playback operation after checking
an entered password even il the pIayback operation is
prohibited by a value of the flag.

f0190] Pieces of processing carried out at steps S91
to S104 of the flowchart shown in Fig. 44 are basically
the same as those of the steps S71 to S81 of the flow-
chart shown in Fig. 43. If the outcome of a judgment
formed at a step S98 corresponding lo the step S78 of
the flowchart shown in Fig. 43, a step $103 correspond-
ing 1o a step S80 of the flowchart shown in Fig. 43 or a
step S104 corresponding to the step S81 of the flow-
chan shown in Fig. 43 indicates that the requesied op-
eration to play back data is prohibited by
volume_play_protect_flag, the flow of the processing
goes on toa step S99 at which the CPU 21 controls the
OSD control circuit 9 to let a message be generated and
displayed in order to request the user to enter a pass-
word. In response to the message, the user enters a
password by operating the input unit 14.

[0191] The flow of the processing then proceeds to a
step S100 at which the CPU 21 forms a judgment as to
whether or not a password has been entered.-If a pass-
word is found entered, the flow ol the processing con-
tinues to a step $S101 at which the CPU 21 forms a judg-
ment as to whether or not the entered password is cor-
rect, that is, a judgment as to whether or not the pass-
word entered by the user matches the password stored
in password_for_volume_play_protect. |f the outcome
of the judgment indicates that the entered password
matches the stored password, the flow of the processing
retums to a step S97 at which the CPU 21 executes the

requested operation to play back data in opposition to

the value of volume_play_protect_flag.
[0192] [f the outcome of the judgment formed at the

step S101 indicates that the entered password is not

correct, on the other hand, the flow of.the processing
goes on to a step S102 coriesponding to the step S79
of the flowchart shown in Fig. 43. At the step S102, the
CPU 21 controls the OSD control circuit 9 to let a mes-
sage be generatled and displayed on the display unit in
order 1o indicate that the requested playback operation
is prohibited. In addition, also if the outcome of the iudg-
ment formed at the step S100 indicates that no pass-
word is enlered, the message to indicate that the re-
quested playback operation is prohibited is displayed,
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" [0195])

[0193] The other processing is the same as that
shown in Fig. 43.

" [0194]) Appropriate play-protect mformallon canbere-

corded for a created or edited program. In this way, even
if the-user is allowedto freely play back titles individually,
an operation 10 play back a program comprising a plu-
rality of titles to be reproduced in a predetermined order
can be prohibited.

Next, volume_rating () shown in Fig. 6 is fur-
ther explained. Much like play_protect, rating is a means
or a function to classify discs in order to restrict opera-
tions to play back information from the discs. One meth-
odof implementing the rating is the use of volume_rating
(). volume_rating () is information set to limit watchers
and listeners of all title or all piograms recorded on the

optical disc on the basis of the rating. Such information .
can also be set for each program or each title. The rating .

is exemplified below by volume_rating ( ) which is effec-
tive for all information recorded in the volume.

[0196] volume_rating_id is a descriptor used for
showing that information following this descriptor is
volume_rating ( ). volume_rating_length is an area used
for recording the tength of volume_rating ( ) expressed
in terms of ‘bytes. volume_rating_type is an area used
for recording a flag representing a method of setting the
rating. As shown in Fig. 45, there are three types of rat-
ing method which can be selected.

[0197]. To put it in. detail, a value of 00 set in this flag
indicates a rating method whereby a judgment as to
whether or not a watcher or a listener is allowed to play
back-information is formed on the basis of the age of the
watcher or the listener. A vaiue ot 01 set in this flag in-
dicates a rating method conforming to classification
known as CARA established by the MPAA (Molion Pic-
ture Association of America). A value of 10 set in this
flag indicales a raling method coniorming to calegoriza-
tion established by the RSAC (Recreational Software
Advisory Council).

[0198] volume_rating_password is an area used for
recording a password required in modifying information
on volume_rating ( ).

[0199] With a value of 00 set in volume_rating_type,
a judgment as to whether or not a watcher or a listener
is allowed to play back information is formed on the ba-
sis of the age of the watcher or the listener.
country_code_{for_rating is an area used for recording
the code of a country, that is, information' indicating
which country the rating is applied to.
age_for_volume_rating is an area used for recording an
age limit. A watcher or a listener having an age at least
equaltothe age limit is allowed to watch or listen to video
information recorded in a volume in which
volume_rating () is recorded.

[0200] Wiih a value of 01 set in volume_rating_type,
a rating method conforming to the CARA classification
is set for classifying work recorded in the volume. Video
information recorded in the volume is classified into 4

categories shown in Fig. 46, namely, G, PG, PG-13 and
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NC-17. CARA_category is.an area used lor recording a
category of work recorded in the volume.

[0201] With a value of 10 set in vélume_rating_type,
a rating method contorming to the RSAC categorization
is set for classilying work recordéd in the volume.
RSAC_category is an aréa used for recording one of
types of categorization shown in Fig. 47, namely, Vio-
lence Raling, Nudity Raling, Sex Raling and Language
Rating. On the dther hand, RSAC_level is an area used
for recording one of levels 0 to 4 shown in Fig. 48 for
each type of categorization. T

[0202] Next, processing to set volume_rating is ex-

plained by referring to a flowchart shown in Fig. 49. As
shown in the figure, the processing begins with a step
S$111 at which the user enters a command to change
volume_rating by operating the input unit 14. The flow
of the processing then goes on to a 5lep $112 at which
the CPU 21 controls the OSD contro:l circuit 9 to display
a message urging the user to enter & password match-
ing that recorded in volume_rating_password. In re-
sponse to the message, the user enters a password by
operating the input unit 14. "

+ {0203] Then, the flow of the processing proceeds to a

step S113 at which the CPU. 21 formis a judgment as to
whether or not the entered password matches that re-
corded in volume_rating _password. If the entered pass-
word matches that recorded in volume_rating_pass-
word, the flow of the processing continues to a step
S$114 at which the CPU 21 controls the OSD control cir-
cuit 9 to let a message be generated to. notify the user
that volume_rating can be changed. This message is
output to the display unit by way of the synthesis circuit
8 and the output terminal P1 1o be displayed thereon.
Subsequently, the flow of the processing goes on to a
step S114 1o let the wuser select a value of
volume_rating_type. ’

[0204] if the outcome .Of the judgment formed at the
step S113indicates that the entered password does not
match that recorded in volume_rating_password, on the
other hand, the flow of the processiing continues 1o a
step S118at which the CPU 21 controls the OSD control
circuit 9 1o let a message be generated and displayed
on the display unit to notily the user that modification of
volume_rating is prohibited. In this case, the pieces of
processing carried out at the steps S114 to S117 are
skipped and the user is not allowed {o update the value
of volume_rating. - .

[0205] The flow of the processingithen goes on from
the step S114 to a step S115 at which the CPU 21 forms
a judgment -as to whether or not the value of
volume_rating_type entered by the User is age_limited.

. If the value of volume_rating_type :is age_ limited, the
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fiow of the processing goes on to a step S119 at which
the CPU 21 controls the OSD contrdl circuit 9 to gener-
ate and display to the user an inquiry about a minimum
age for limiting the age of a watchér or a listener who
will be allowed to play back information recorded on the
optical disc. In response to this inqujry, the user enters
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a command specilying a minimum age allowed to waich
and listen to information played back from the volume
by operating the input unit 14. The CPU 21 then sets
age_for_volume_rating for the command entered by the
user and further sets country_code_for_rating as well.
Atier the processing described above has been com-
pleted, the flow proceeds:.to a step-S123.

[0206] If the ouicome of lhe judgment formed at the
step S115 indicates that the value of volume_rating_
type is not age_limited, on the other hand, ‘the flow of
the processing goes on to a step S116 at which the CPU
21 forms.a judgment as to whether or not the value of
volume_rating_type entered by the user is CARA. If the
value of volume_rating_type is CARA, the flow of the
processing continues to a step S120 at which the CPU
21 controls the OSD control circuit 9 to generate and
display to the user an inquiry about a category to be set.
In response to this inquiry, the user enters a command
specitying a CARA category by operating the input unit
14. The CPU 21 then sets CARA_category in accord-
ance with the command entered by the user. Alter the
processing described above has been completed, the
flow proceeds to the.step S123.

[0207] It the outcome of the judgment formed at the

'step S116 indicates that the value  of volume_rating_

type is not CARA, on the other hand, the flow of the
processing goes on to a step S117 at which the CPU 21
forms a judgment as to whether or not the value of

‘volume_rating_type entered by the user is RSAC. If the

value of volume_rating_type is 'RSAC, the flow of the
pr"océ§sing continuesto a step S121 at which the CPU
21 controls the OSD contro! circuit 9 to generate and
display to the user an inquiry about which category de-
fined by the RSAC is to be set. In response 1o this in-
quiry, the user enters a command specitying an RSAC
category by operating the input unit 14, The CPU 21
then sets RSAC_category in accordance with the com-
mand entered by the user. Subsequently, the flow of the
processing continues to a step S122 at which the CPU
21 controls the OSD control circuit 9 to generate and
display to the user an inquiry about which level defined
by the RSAC is to be set. In response to this inquiry, the
user enfers a command specitying an RSAC level by
operating the input unit 14. The CPU 21 then sets
RSAC_level in accordance with the command entered
by the user. Alter the processing described above has
been completed, the flow proceeds to the step $123. |
[0208]) Atthestep S123,the CPU 21 controlsthe OSD
control circuit 9 to generate and display to the user an
inquiry about whether or not volume_rating_password
is to be modified. If the user enters YES by operating
the input unit 14 in response to the inquiry, the flow of
the processing goes on 1o a step S124 at which the CPU
21 controls the OSD control circuit 9 to display a mes-
sage urging the user to enter a new password. In re-
sponse to the message. the user enlers a new password
by operating the input unit 14. The CPU 21 then replaces
a password recorded in volume_rating_password with
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the new one. If the user enters NO by operaling the input

unit 14 in response to the inquiry issued at the step
$123, on the aother hand, volume_rating_password is
not changed and the processing to modify
volume_rating is finished.

[0209] I the outcome of the judgment tormed at the
step S117 indicates that the value of
volume_raling_lype is ‘'nol RSAC sither, on the other
hand, the flow of the processing goes on to a step S118
at which the CPU 21 carries out error handling. This is
because the value of volume_rating_type is limiled to
age_limited, CARA and RSAC only. I the value of
volume_rating_type is determined to be none of them,
error handling needs to be carried out.

[0210] Next, raling processing carried out during a
playback operation is explained by referring to a flow-
chart shown in Figs. 50 and 51. This rating processing
is started by the CPU 21 along with other processing
when the user inserts an optical disc 1 into an optical-
disc apparatus. As shown in Fig. 50, the raling-process-
ing.begins with a step S131 at which the CPU 21 reads
in volume_rating () recorded on the optical disc 1. To
put in detail, the CPU 21 controls the optical head 2,
playing back data from the optical disc 1. The data
played back from the optical disc 1 is supplied to the
read-in channel buffer 6 by way of the optical head 2,
the RF & demodulation/modulation circuit 3, the ECC
circuit 4 and the switch 5 to be once stored in the buffer
6. The data stored in the read-in channel buffer 6 is then
transferred tothe RAM unit 24. The CPU 21 finally reads
in volume_rating ( ) from the data stored in the RAM unit
24.

[0211]) The flow of the processing then goes oh to a
step S132 at which the CPU 21 forms a judgment as to
whether or not the value of volume_rating_type included
in volume_raling () is age_limiled. If the value ol
volume_rating_type inciuded in volume_rating () is
age_limited, the flow of the processing proceeds to a
step S136. Atthe step S136, the CPU 21 reads in coun-
try codes from country_code_for_rating and values of
age_for_volume_rating included in volume_rating ()
and selects a value of age_for_volume_rating for a
country code sel on the optical-disc apparatus. The flow
of the processing then continues to a step S137 at which
the CPU 21 compares an age limit set in the optical-disc
apparatus specifying the minimum.age allowed to watch
and listen to information played back from the optical
disc 1 withthe selected value of age_for_volume_rating.
Then, the flow of the processing goes on to a step S142
to form a judgment as to whether or not an operation to
play back information from the optical disc 1 is allowed
for the age limit set in the optical-disc apparatus. If an
operation 1o play back information from the oplical disc
1 is allowed, the flow of the processing proceeds to a
step S146. It the outcome of the judgment on the age
limit set in the -optical-disc apparalus indicates that the
user is not allowed to play back information from the op-
ticaldisc 1, on the other hand, the flow of the processing
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continues o a step S145 to display a message stating
that a playback operation is prohibited and terminate the
playback processing.

[0212] If the outcome of the judgment formed at the
step 8132 . indicates ~ that the wvalue of

volume_rating_type included in volume_rating ( ) is not-

age_limited, on the other hand, the flow.of the process-
ing proceeds ioa step S133.

[0213] Atthestep S133, the CPU 21 forms a judgment
as to whether or not.the value of volume_rating_type
included in volume_rating () is CARA, If the value of
volume_raling_type included in volume_rating () is
CARA, the flow of the processing goes on to a step
S138. At the step S138, the CPU 21 reads in
CARA_category of volume_rating (). The flow of the
processing then procéeds to a step S139 at which the
CPU 21 compares CARA_category of volume_rating ( )
with a CARA category set in the optical-disc apparatus.
Then, the flow of the processing goes on to a step $S143.
to form a judgment.as to whether or not an operation to
play back information from the optical disc 1'is allowed

{or the CARA category set in the optical-disc apparatus.-

It an operation to play back infermation from the optical
disc 1is allowed, the flow of the processing proceeds to
the step S146. If the outcome of the judgment on the
CARA category set in the optical-disc apparatus indi-
cates that the user is not allowed to play back informa-
tion from the optical disc 1, on the other hand, the flow
of the processing continues to the step S145 1o display
a message stating that a playback operation is prohib-
ited and terminate the playback processing.

[0214)
step S133 indicates that the value of
volurne_rating_type included in volume_rating ( ) is not
CARA, on the other hand, the flow of the processing pro-
ceeds 10 a step S134. Al the step S134, the CPU 21
forms a judgment as to whether or not the value of

volume_rating_type included in volume_rating () is-

RSAC. If the value of volume_rating_type included in

‘volume_rating () is RSAC, the flow of the procassing

goes on {o a step S140. At the step §140, the CPU 21
reads in RSAC_category and RSAC_level of
volume_rating ( ). The flow of the processing then pro-
ceeds to a step S141 at which the CPU 21 compares
RSAC_category and RSAC_level of volume_rating ()
respectively with 3 CARA category and a CARA level
sel in the optical-disc apparatus. Then. the flow of the
processing goes on 1o a step S144 to form a judgment
as to whether or not an operation to play back informa-
tion from the optical disc 1 is allowed for the RSAC cat-
egory and the RSAC level set in the oplical-disc appa-
ratus. If an operation to play back informiation irom the
optical disc 1 is allowed, the flow of the processing pro-
ceeds to the step S146. If the outcome of the judgment
on the RSAC catedgory and the RSAC level set in the
oplical-disc apparatus indicates that the user is not al-
lowed to play back information from the optical disc 1,
on the other hand, the flow of the processing continues

If the outcome of the judgment formed at the.
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to the step S145 to display a mess’age stating that a
playback operation is prohibited and 1erm|nate the play-
back processing.

[0215} | the outcome of the judgmem formed at the
step S134 indicates that the value of
volume_rating_type included in voluine_rating ( ) is not
RSAC either, on the other hang, the flow of the process-
ing proceeds to a step S135 al whiéh error handing is
carried out much like the slep S118 of the flowchart
shown in Fig. 49. 18

[0216] Much like the processing shown inFigs. 43and
44, at the step S146, volume _play _prolect_flag is
checked. That is to say, when the rating is added to
play_protect as a function to restrict playback opera-
tions, the rating is checked prior to the processing
shown in Figs. 43 and 44. A specified title or a specified
program can not be played back frorh the optical disc 1
unless the results of judgments on the rating and
play_protect indicate that a playback operation is al-

lowed. In other words, if an outcome .of a judgment:

formed in the processing to determqe whetheror not a
playback operation is allowed on'ihé basis of the rating
or play_protect indicates that the playback operation is

prohibiled, an operation to play back a specified title or’

a specified program is not allowed.

[0217]) Then, the flow of the processing goes on to a
step $147. Also much like the processing shown in Figs.
43 and 44, at the step S147, the CPU 21 torms a judg-
ment as to whether an operation to play back informa-
tion from the optical disc 1 is allowed’or prohibited. I the
outcome of the judgment on play_protect indicates a
prohibited playback operation, the flow of the process-
ing proceeds to the step S145. If the outcome of the
judgmenton play_protectindicates an allowed ptayback
operation, on the other hand, the flow of the processing
proceeds lo lhe slep $148.

[0218]) Atthestep S148; a specmedmle or a specified
program‘is played back without any | funher verification
of protection because the title or the program has been
finally judged to be information that is allowed o be
played back.

[0219]) As described above, the present invention is

applied to an optical-disc apparafus. However, the

present invention can also be appliéd to operations to
record and play back information into:and from a record-
ing medium other than ar optical disc.

[0220) It should be noted that, as a presentation me-
dium for presenting computer programs to be executed
to carry out the processing described above to the user,
communication media such as a network and a satellite
can be utilized in addition to recording media like a mag-
netic disc, a CD-ROM and a solid-state memory device.
[0221] In the recording apparatys. the recording
method, the presentation medium and the recording
medium according to at least preferréd embodiments of
the present invention, prohibition of a write operation
over a combination of pieces of data is specified. As a
result, operatability of the recording apparatus can be
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improved.

[0222]) In the recording/playback apparatus, the re-
cording/playback method and the presentation medium
according to at least preterred embodiments of the
present invention, specifying information stating prohi-
bition of an overwrite operation for a combination ot
pieces of data is recorded into a recording medium, the
specilying informalion for a piece of dala subjecled to a
recording operation in accordance with a command is
played back from the recording medium, and an opera-
tion to record the piece of data into the recording medi-
um is controlled in accordance with a result of a judg-
ment formed on the.specifying information played back
from the recording medium.

[0223] As a result, operatability of the recording/play-
back apparatus for recording and playing back data can
be improved.

[0224] In the playback apparatus, the recording play-
back method and the presentation medium according to
al least preferred embodiments of the present invention,
an operation to play back data from a recording medium
is controlled in accordance with a prescribed regulation
as te whether or not the operation to play back the data
recorded in the recording medium is allowed. As a re-
sull.a person recording data is capable of controlling an
operation to play back the data.- -

[0225] A recording medium according at least pre-
ferred embodiments of the present invention is also
used for recording specilying information for specifying
whether or not an opsration to play back the data is pro-
hibited. As a result, it is possible 1o provide a recording.

. medium that allows a person recording data 1o control

an operation 10 play back the data from the medium.
[0226] In the recording apparatus, the recording
method and the presentation medium according to at
leasl preferred embodiments of the present invernlion, a
prescribed regulation as to whether or not to prohibit an
operation to play back data recorded in.a recording me-
dium is recorded in the recording medium. As a result,
it is possible to provide a recording medium that allows
a person recording data to control an operation to play
back the data from the medium.

[0227] in the recording/playback apparatus, the re-
cording/playback method and the presentation medium
according to at least preferred embodiments of the
present invention, specifying information specifying
whether or not 1o prohibit an operation to play back data
recorded in a recording medium is recorded into the re-
cording medium, the specifying information for data sub-
jected to a playback operation in accordance with a
command is played back from the recording medium,
and an operation 1o play back data from the recording
medium is controlled in accordance with a result of a
judgment formed on the specifying information played
back from the recording.medium.

[0228] Asa result, a person recording data is capable
of controlling an operation to play back the data from the
recording medium with a high degree of reliability.
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Claims

1.

-T. A presentation medium for presenting a program

A recording apparatus for recording a plurality of
‘pieces ol data into a recording medium, said record-
ing apparatus comprising:

a specilying means tor specifying that a write
operalion over a combination ol said pieces ol
data is prohibited; .
a judgment means faor forming a judgment on
whalt is specified for-a predstermined piece of
data by said specityingmeans in response to a
command to perform a recording operation
over said piece of data; and
a control means for controlling an operation to
record said pieces of data into said recording
- medium in accordance with a result of a judg-
ment formed by said judgment means.

A recording apparatus according to ciaim 1 wherein
said specifying means specifies whether or not an
overwrite operation is prohibited for each file.

A recording apparatus according to claim 1 wherein
said specifying means further specifies aterm of va-
lidity of each prohibition of a write operation.

A recording apparatus according to claim 1 wherein
said conirol means controls an operation to record
data into said recording medium on the basis of an
entered password in case an operation to record
said data is prohibited.

A recording apparatus according 1o claim 1 further
comprising a recording means for recording what is
specilied by said specifying means into.said record-
ing medium.

A recording method adopted in a recording appara-
tus for recording a plurality of pieces of data into a
recording medium, said recording method compris-
ing: ’

a specifying step of specilying that a write op-
eration over a combination of said pieces of da-
ta is prohibited;

a judgment step of forming a judgment on what
is specified for a predetermined piece of data
at said specitying step in response 1o a com-
mand to perform a recording operation over

. said piece of data; and

a control step of controlling an operation to
record said pieces of data into said recording
‘medium in accordance with a result of a judg-
ment formed at said judgment step.

readable by a computertor exacution to make a re-
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cording apparatus for recording a plurality of pieces
of data into a recording medium carry out process-
ing comprising:

-a specifying step of specifying that a write op-
eration over a combination of said pieces of da-
ta.is prohibited; .
a judgment slep of lorming a judgment on whal
is specified for a predetermined piece of data
at said specilying step in response to a com-
mand to perform a fecording operation over
said piece of data; and

a control step of controlling an operation to
record said pieces of data into said recording
.medium in accordance with a result of a judg-

" ment formed at said judgment step.

A recording medium for recording a plurality of piec-
es of data, said recording medium also used for re-
cording specifying information for specifying that a
write operation over a combination of said pieces of
data is prohibited.

A recording/playback apparatys for recording and
playing back a plurality of pieces of data into and.
from a recording medium, said recording/playback
apparatus comprising:

a recording means for recording specifying in-
formation stating prohibition of an overwrite op-
eration for a combination of said pieces of data
- -into said recording medium,;

a playback means for playing back said speci- -
tying information for a piece of data subjected
to a recording operation in accordance with a
command from said recording medium;

a judgment means for forming a judgment on
said specifying information played back by said
playback means; and

a contro! means tor controlling an operation 1o
record said piece of data into said recording
madium in accordance with a result of a judg-
ment formed by said judgment means.

10. A recording/playback method adopted in a record-

ing/playback apparatus for recording and playing

" back a plurality of pieces of dala into and from a

recording medium,‘said recording/playback method
comprising: .

a recording step of recording specifying infor-
mation stating prohibition of an overwrite oper-
ation for a combination of said pieces of data
into said recording medium;

a playback step of playing back said specifying
information for a piece of data subjected to a
recording operation in accordance with a com-
mand from said recording medium;’
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LYS

a judgment step of forming a judgment on said

specilying information played back al said play-

back step; and 3

a control step of conirolling an operation 1o

record said piece of data into said recording
* medium in accordance with.a result of a judg-

ment formed at said judgment step.

A presentation medium for presenting a program
readable by a computer for execution to make a re-
cording/playback apparatus for recording and play-
ing back a plurality of pieces of data into and from
a recording medium carry out processing compris-
ing:

a recording step of recordihg specifying infor-
mation stating prohibition ofggan overwrite oper-
ation for a combination of said pieces of data
into said recording medium; "

a playback step of playing back said specifying
information for a piece of data subjected to a
recording operation in accordance with a com:
mand from said recording medium;

a judgment step of forming a judgment on said
specifying information played back at said play-
back step; and

a control step of comrollmg an operation to
record said piece of data mto said recording
medium in accordance with a result of a judg-
ment formed at said judgment step.

12. A playback apparatus for playing back data from a

13.

14.
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recording medium, said playback apparatus com-
prising:

a specilying means lor specilying whether or
not an operation to play back data recorded in
said recording medium is aiiowed;

a judgment means for forming a judgment on
whalis specified by said specifying means; and

a control means for controlling an operation to

play back data from said recording medium in
accordance with a result of a judgment formed
by said judgment means.
A playback apparatus according to claim 12 char-
acterized in that said specifying means specifies
whether or not an operation to play back a pluralily
of pieces of said data in a predetermlned order is
allowed.

A playback method adopted in a playback appara;
tus for playing back data from a recording medium,
said ptayback method comprising:

_ a specilying step of specifying whether or" not

an operation 1o play back data recorded in said
recording msdium is allowed;
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18.

16.

17.

" 18.

19.

" 48

a judgment step of forming a judgment on what
is specified at said specifying step; and

a control step of controlling an operation 1o play
back data from said recording medium in ac-
cordance with a result of a judgment formed at
said judgment step.

A presentalion medium for presenling a program
readable by a computer for execution to make a
playback apparatus for playing back data from a re-
cording medium carry out processing comprising:

a specifying step of specitying whether or not
an operation to play back data recorded in said
recording medium is allowed;

a judgment step of forming a judgment on what
is specified at said specifying step; and

a control step of controlling an operation 1o play
back data from said recording medium in ac-
cordance with a result of a judgment formed at
said judgmant step.

A recording medium for recording data, said record-
ing medium also used for recording specifying in-
formation for specifying whether or not an operation
to play back said dala is prohibited.

A recording apparatus for recording data into a re-
cordingmedium, said recording apparatus compris-

ing:

a specitying means for specilying whether or
not an operation to play back data from said re-
cording medium is_prohibited; and

a recording means for recording what is speci-
fied by said specilying means inlo said record-
ing medium.

A recording method adopted in a recording appara-
tus for recording data into a recording medium, said
recording method comprising:

a specilying step of specilying whether or.not
an operation to play back data from said record-
ing medium is prohibited; and

a recording step of recording whal is specified
al said specifying slep .into said recording me-
dium.

A presentation medium for presenting a program
readabls by a computer for execution to make a re-
cording apparatus for recording data into a record-
ing medium carry out processing comprising: -

a specifying step of specifying whether or not

an operation to play back data from said record-
. ing medium is prohibited; and

a recording step of recording what is specified
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at said specifying step into said recording me-
dium.

20: A recording/playback apparatus for recording and
playing back data into and from a recording medi-
um, said recording/playback apparatus comprising:

a recording means for recording specifying in-
formation specitying whether or not to prohibit
an operation to play back data recorded in said
recording medium into said recording medium,
a playback means for playing back said speci-
fying information for data subjected to a play-
back operation in accordance with a command
from said recording medium;

a judgment means for forming a judgment on
said specifying information played back by said
playback means; and

a control means for controlling an operation to
play back data from said recording medium in
accordance with a resutlt of a judgment formed

. by said judgment means.

21. A recording/playback method adopted in a record-
ing/playback apparatus for recording and playing
back data into and from a recording medium, said
recording/playback method comprising:

a recording step of recording specifying infor-
mation specifying whether or not to prohibit an
operation to play back data recorded in said re-
cording medium into said recording medium,
aplayback step of playing back said specifying
information for data subjected to a playback op-
eration in accordance with a command from
said recording medium;,

a judgmenit step of forming a judgment on said
specifying information played back at said play-
back step; and .

a control step of controlling an operation to play
back data from said recording medium in ac-
cordance with a result of a judgment formed at
said judgment step.

22. A presentation medium for presenting a program
readable by a comphlar for execution to make a re-
cording/playback apparatus for recording and play-
ing back data into and from a recording medium car-
ry out processing comprising:

a recording step of recording specifying infor-
mation specifying whether or not.to prohibit an
operation to play back data recorded in said re-
cording medium.into said recording medium;

a playback step of playing back said specifying '

information for data subjected to a playback op-
eration in accordance with ‘a command from
said recording medium,;
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a judgment step of forming a judgment on said
specifying information played back at said play-
back step; and '

a control step of controlling an operation o play

back data from said recording medium in ac-.
cordance with a result of a judgment formed at

said judgment slep.
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| I — CHUNK_0002. MPEG2
— PROGRAM_002. PG!? | | |
: : } Tcuuuk_ooos. MPEG2
—PROGRAM_$$3. PG| |  —STREAMS-002
: ) I [
' (o — CHUNK_0011. MPEG2
TITLE ' | | ,
| - i — CHUNK_0012. NPEG2-
TmLe_om.voa : l !
. T’flTLE;é'oz.voR . { i
—~TITLE_003. VOR S
’ : TSTREA'M_S_&&&
= | — CHUNK_%XX%. MPEG2
} :
_ , ~SCRIPT
— CHUNKGROUP [
| -l-PICTURES
[
[
[
|
|
|
|
|

|
I
|
|
|
!
|
|
|
|
|
|
|
I
l
l
|
|
l
I
|
|
|
- |
— TITLE_#84. VOR !
|
|
|
|
|
|
|
|
I
— CHUNKGROUP_@68. CGIT :
|

|

!

|

|

[

|

|

|

|

|

1

l

- —GRAPHICS
CHUNiK )
Tcnuux_oml . ABST
— CHUNK_0002. ABST
— CHUNK_X%XX. ABST
e - [
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Syntex T Number of Bits  Mnemonic
VOLUME. TOC { . '
file_type_id : : 816 char(16]
volume_information ()
') text_block ()
Syntax___ T Namber of Bits_ Nnemonic.

volume_information() {
volume_attribute() -
resume ()
volume_rating()
write_protect()
play_protect ()
recording_timer ()

Syntax ' Numégr of Bits Mpemonic

volume_attribute () {

volume_attribute_length 32 uimsbf
vdr_version ' : ‘ 4°4 bcd
reserved 6 bsIbf
title_playback_mode_flag 1 bs Ibf.
program_playback_mode_f lag 1 bsibf
volume_play_time () 4°8 bed
update_t ime_count () 32 uimsbf
maker_id o 8°16 char(16]
mode! _code 816 char[16)
POSID - 32 bs|bf

28
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F1G.5

quber of Bits

resume () {

resume_length

reserved ) /{/ for byte
resume_switch

reserved )
number_of_records

reserved ' // for byte
resume_auto_execute_time_flag
resume_auto_execute_time ()
reserved

alignment

alignment

resume_auto_execute_record_number

for (i=0;i<number_of_records:i++) {

resume_dcde_flag
object_type
linked_record_number
“number_of_times
respme_updated_time()

switch(object_type) (
case title:
title_number -

title_local_time_stamp

break;
case program:
program_number

program_local tlme _stamp

break:
case program_bind:

program_bind_number

program_order
program_number

program_ loca! _time_stamp

break;
case play_item:
play_item_number

play_item_local_time stamp

break

F QO QT Y O XY
F -

Mnemonic

uimsbf

bslbf

. bit

bs!ibf
uimsbf

bs|bf
bit
bed
bs!bf
uimsbf

bs|bf
bs|bf
uimsbf
uimsbf

bed-

uimsbf
uimsbf

uvimsbf
uimsbf

“uimsbf
uimsbf
uimsbf
uimsbf

uimshf
"uimsbf

0911825A2_ | _>
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vglume_rating(){

volume_rating_id

- e e

8"16 char [16)

volume_rating_length 32 uimsbf
reserved 6 bs|bf
volume_rating_type Z bsibf
volume_rating_password 128  bslbf
switch (volume_rating_type) {
case age_limited: .
number_of_rating 8 uimsbf
for (i=0;i<number_of ratnng.|++) {
country_code_for_rating 24 bsibf
\ age_for_volume_rating 8 - uimsbf
break:
case CARA:
reserved 4 bsibf
CARA_category 4 bsibf
reserved 24 bsibf
break.
case RSAC: ‘
reserved 4 bsibf
RSAC_category 4 bslbf
reserved 4 bsibf
RSAC_level 4 bsibf
reserved. 16 bslibf -
\ break;

BNSDOCID: <EP__- 09116825A2_1_>
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write protect(){

EP0:911 825 A2

write_protect_length

~ volume_write_protect_level

password_enable_ flag
append_only_flag
expiration_time_enable_flag

" number_of_times_ enable _flag

password_for volume _write protect
reserved

write_protect_ set _time(

reserved
write_protect_expiration_time()
number_of_times .

Number of Bits ngmonjc

uimsbf
© uimsbf
* bsibf
bslbf
" bslbf
- - bsibf

" bslbf
" bslbf
bcd
- bslbf
bed

uimsbhf

3t
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Syntax . L : Number of Bits Mnemonic

play_protect 0T
play_protect_ Iength : 32 uimsbf
volume_play_protect_flag i 2 bs|bf
reserved 2 bs |bf
password_enable_flag 1 bs Ibf
reserved 1 bs 1bf
expiration_time_enable_flag 1 bsibf
number_of_times_enable_flag 1 bs|bf
password_for_volume_play_protect 128 bsibf
reserved 8 bsibf

" play_protect_set: time() - 56 -bed

reserved 8 - bslbf
play_protect_expiration_time () ?g bed

number_of_times vimsbf

recordlng tlmer length
recording_timer_f lag
number_of_entry

for(i=0:i(number_of_entry:i++){

date_and_time
channel

program

32 .
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Syntax . Number of Bits Mnemonic
text_block () { g
text block_length 32 uvimsbf
number_of_language sets 8 . . uimsbf
number_of_text_items 16 uvimsbf

for (i=0:i<number_of_language_sets;i++) {
language_set ()

for(i=0:i(number;pf_text_items:i++){
\ text_item()

}

language_set () {

reserved 8 bs|bf -
language_code 24.  bslbf -
character_set_type 8 bslbf
number_of_language_set_names - 8 uimsbf
for (i=0; i<number_of_language_set_names.i++) { .
. character_set_type_for_name 8 bslbf
language_set _name_ length 8 uimsbf
language_set_name 8 language_set_name_length bsibf
-l----_-_____--a--—-—-—,; ..................................................
33.
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_Syntax e Number of Bits __Mnemonic
text_item() {
text_item_length 16 uimsbf
text_stem_id 16 uimsbf
text_item_sub_id 16 uimsbf
flags. . 8 bsibf
number_of_used_language_sets ’ 8 uimsbf
//loop for each language set ,
~for (i=0:i<number_of_used_language_sets;it++) {
© 77 language_set_id 8 uimsbf
reserved - : 4 bsibf
text_string_length 16 uimsbf
text_string 8°text_string_length bslbf
. bitmap()
\ stuffing_bytes 8*n bslbf
Syntax ; Number of Bits _-HEEEQDEE-
ALBUM. STR{ .
file_type_id 8 16 char[16)
album()
text_block ()
) .

e e e e o e e e e = e e o = - -~ - ——
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Syntax e } L Number of Bits Mnemonic
album() {
album_length 32 uimsbf
reserved 6 bs Ibf
volume_status 1 "bsibf
if (volume_status== “1b") [
chief_volume_f lag - 1 bsibf
) else ( :
- reserved 1 ‘0"
} .
if (volume_statuss= "1b" ) { .
if (chief_volume flag “1b7) { :
reserved 6 bslbf
album_type - 2 - bsibf
albim_id 128 . bslbf
_ number_of_discs_in_album’ 16 uimsbf
‘ number_of_volumes_in_album 16 uimsbf
for (i=0.i<number_of_volumes_in_album:i++) {
disc_id_for_album_member 128 bsibf
volume_id_for_album_member 128 bsibf
| tltle offset number - - 16 vimsbf
reserved_for_program_bind 8 bs!bf
number_of_program_binds 8 uimsbf
for (i=0:i<number_of program_binds:i++) { )
number_of _program_in_this —program_ bind 16 uimsbf
for (i=0; i <number —of_ _programs_in_this_program_bind:it+) {
disc_id_for_program_bind_member 128 uimsbf
. volume_id_for_pragram_bind_member 128 vimsbf
' program_number 16 uvimsbf
Jelse( //chief_volume_flag= “0Ob”
chief_disc_id 128 uimsbf
chief volume id 128 uimsbf
(album |d 128 bs| bf
}

35
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Syntax ——___._Number of Bits ___ Mnemonic
TITLE_8#8. VOR({
file_type_id L 8"16 char [16) -
title_info() )
_ text_block()
1 , e
:§§E£££::::- i T Number_gf_iiifg-_—- Mneibnic _
title_info Q) ( -
title_info_length 32 vimsbf
flags_for_title ' A 32 bs|bf
cgit_file_id 16 uimsbf
title_start_chunk_group_t ime_stamp 64 " uimsbf
title_end_chunk_group_time_stamp 64 vimsbf
title_playback_time() - 32 bed
reserved 32 bslbf
number_of_marks 16 uimsbf
for (i=0;i<number_of_marks;i++) {
reserved 4 bslbf
mark_type 4 bsIbf
mark_chunk_group_time_stamp 64 uimsbf
} .
stuffing_bytes - 8°n bslIbf
} .
Syntax_ T Number of Bits - Mnenonic
PROGRAM_3$8. PGI { .
file_type_id - .- 816 char{16]
program ()
text_block()
e e
36 -
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F1G. 18

Syntax. S Number of Bits ___Mnemonic
program() {
program_length - 32 : uimsbf
flags_for_program , : 32 ‘bsIbf
program_status 4 bsibf
' program_playback time () 32. bcd
reserved ' 32 bsibf
number of _play_seguences : 16 u{msbf
for (j=0: j<number_of _play_sequence; Fharll .
number_of_play_lists o016 uimsbf
for (k=0; k<number_of _play_ lnsts.k++)(. ‘
play_list_start_time_stamp_of fset .64 7 uimsbf
play_ Inst(g) :
) | - 3
stuffing_bytes _ 8°n bs!bf
} S . L .
Tsyntax T Number of Bits  Mnemonic
play_list () {
//playback sequence of play items in this play list ]
number_of_play_items . 16 uvimsbf
for (k=0;k<number_of_play_items:k++) { .
play_item_number 16 vimsbf
‘reserved _ 31 bsibf
seamless_connection_f lag 1 bsibf.
} ‘
//play_item_table
for (PIN=1,;PIN<=number_of play_items_in_program;PIN++) {
play_item()
}

37
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FI1G.20

Syntax e Number of Bits ____Mnemonic
play_item() {
play_item_length 32 : uimsbf
_play_item_type : 8 : bslbf
, play_mode ‘ 8 bsibf
- total_playback_time () 32 : bed
menu_i tem_number 16 uimsbf
return_i tem_number 16 uimsbf
next_item_number 16 vimsbf
 prev_item_number 16 uimsbf

if(play_item_type= “0000t™ ) {
//play item for one “cut”

title_number 16 uimsbf
//IN point ' '
item_start_time_stamp 64 uimsbf
//0UT point ' :
1tem_end_time_stamp 64 . uimsbf
} ‘ _
I e e
Syntax T Nember of BitsWnemanic
CHUNKGROUP _B44. CGIT{ . : .
‘file_type_id 8716 char{16)
chunkgroup_t ime_base_flags 32 bsibf
chunkgroup_t ime_base_offset 64 uimsbf.
chunk_connection_info ()
text_block ()
}

- . - " P R T = P T P W = - — - -

38
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F|G 22

_§!ﬂﬁiﬁ. . Number of Blts Mnquplc
chunk_connection lnfo(){
chunk_connection_info_length 32 vimsbf
reserved 16 bsibf
numbe r_of_chunks ' 16 uimsbf
chunk_sync_play_flag 8 bslbf

// chunk -info file list
for (i =0; i <number_of chunks.|++){
chunk_arrangement_info () '

F1G.23

Syntax . Number of Bits Mremonic
chunk_arrangement_ |nfo(){ ' .
chunk_arrangement_info_length - ) 32 uvimsbf
chunk_info_file_ |d 16 bslbf
reserved . I bsibf
chunk_switch stream id ) ) 16 bsIbf
poresentation_start_cg_time_count . 64 _uimsbf
presentation_end_ cg_time_count ' 64 uimsbf
reserved 4 bslbf
chunk_time_count_type 4 b§lbf
number_of_start ornglnal time_count_extension 8 u!msbf
. number_of_end _original_time_count_extension 8 uimsbf
- // presentation s'tart position and time .
presentation_start_original_time_count - 64 uimsbf
presentation_end_original_time_count 64 uimsbf

for (i=0; j<number_of_start original_time_count_extension;j++)
tc_ext_attributes 16 bsibf

start_original_time_count_extension 64 uimsbf

}

// presentation eﬁd position and time
for (k=0:k<number_of _end_original_time_count_ extensuon k++) {

tc_ext_attributes 18 bs Ibf
end_original_time_count_extension - 64 uimsbf
) L :
} transition_info()
39
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FIGZ4

- -——————

Syntax S N q'nt:er__ef_.@Ltﬁ_--yp_eznp_n_'_c,_
CHUNK_XXXX. ABST{
file_type_id 8"16  char[16)
reserved . ' 4 bsibf
chunk_file_ ld , - 16 uimsbf
info_type 4 bs|bf

//stream_info ()
if (info_type== “MPEG2_System_ TS ) |

number_of_programs . 8 uimsbf
eise { '
number_of_programs . 8 “0000 0001"
for (i=0; i<number_of _programs;i++)(
number_of_streams 8 uimsbf
for (i=0:i<number_of_streams:i+t) { o
stream_identifier 16 bslbf
//slot .type information 4
‘reserved - : 4 bsibf
stot_unit_type bsibf
if (slot_unit_type== “time stamp ) o 32 .
slot_time_length uimsbf
} else { , : 32 :
reserved bsibf
. 32
. number_of_slots 4 - uimsbf

reserved ] bsibf
switch (info_type) ’
case MPEG1_System:
case MPEG2_System_PS:
case MPEG2_System_TS:
case video elementary stream 4
number_of_|_pictures_in_slot uimsbf -
. break-
default: . : 4
reserved ‘ bs!bf
break: ) :

}

//s‘tream attribute
} ES_attribute () .

//loop of slot info
for (i=0;i<number_of_streams:i+) {

* for (i=0;i<number_of_slots;i++) {
slot_info()

40.
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F1G.26

| ———VOLUME. TOC
—ALBUM. STR -
. —PROGRAM -
] —PROGRAM__001.PGI

—TITLE

| —TITLE__001.VOR
—TITLE_002. VDR
—TITLE__003. VDR

CHUNKGROUP
. —CHUNKGROUP__001. CGIT
- —CHUNKGROUP__002. CGIT

- —CHUNK
- —CHUNK__0001. ABST " .

—CHUNK__0011. ABST

—CHUNK__0012. ABST

MPEGAV
~ —STREAMS __001
| . —CHUNK__0001. MPEGZ-

l
| —STREAMS__002
| | —CHUNK__0011.MPEG2
| | —CHUNK_0012. MPEG2

43
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PROGRAM

TITLE
CHUNKGROUP

CHUNK

STREAM

chunkgroup_t ime
base_offset
|
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FI1G.27

001 .

001 | 002 003 ‘
\ \ Y
001 002
v _
0001 - 0011 0012

0001 0011

Fl1G.28

chunkgroup_time_
base_offset+A

0012

. chunkgroup_time_
" base_offset+A+8

| =

!

'CHUNK - GROUP
TIME

CHUNKDO11
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F1G.29

---—-MPEGAV
- : -STREAMS_003

| -CHUNK_0031. MPEG2

F1G.30

/=+-VOLUME. T0C

_~MPEGAV

ALBUM. STR
PROGRAM o
-PROGRAM_001. PG|
TITLE o
~TITLE_001. VDR
-TITLE_002. VOR
-TITLE_003. VDR
-TITLE_004. VDR"

“—~CHUNKGROUP

—-CHUNKGROUP_001.CGIT
-CHUNKGROUP_002.CG 1T
-CHUNKGROUP_003.CGIT*

- —CHUNK_00O01. ABST
-CHUNK_0011. ABST
—-CHUNK_0012.ABST

-CHUNK_0031. ABST*

-STREAMS_001

| -CHUNK_0001. MPEG2
I

-STREAMS_002

| -CHUNK_0011. MPEG2
| -CHUNK_0012. MPEG2
|

-STREAMS_003"

| -CHUNK_0031. MPEG2™
|
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FI1G.3I

PROGRAM 001
TITLE 001 002 003 004
\ Y Y
CHUNKGROUP 001 002 003
. \ Y
CHUNK 0001 0011 | 0012 0031
STREAM 0001 0011 0012 0031

46-
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F1G.32

Y Attt MPEGAV
| ~-STREAMS_002
I | ~CHUNK_0031. MPEG2

F1G.33

/---VOLUME. TOC

~ALBUM. STR

~PROGRAM

| -PROGRAM_001.PG|

-TITLE

|, -TITLE_0O1. VDR
-T1TLE_002. VDR
~TITLE_003. VDR
-TITLE_0O4. VOR™

~CHUNKGROUP
{-  -CHUNKGROUP_001.CGIT

- -CHUNKGROUP_002.CGIT

' -CHUNK_0001. ABST
" ~-CHUNK_0011. ABST
-CHUNK_0012. ABST

~CHUNK

-CHUNK_0031. ABST*

-MPEGAV )

" -STREAMS_001

| -CHUNK_0001.MPEG2

|

-STREAMS_002 .

| -CHUNK_0011. MPEG2
~CHUNK_0012. MPEG2

|
I
I
I
|
I
|
I
I
I
I
I
I
I
|
|
| | -CHUNK_0031. MPEG2*
| I :

47°
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PROGRAM

TITLE
CHUNKGROUP

CHUNK

STREAM

0911825A2 | >

EP 0 911825 A2

001 002 | 003
\ \ Y -\ll
001 . 02 |
\ 4
0001. ~{ 0011 | 0012 | 0031

2 99

0001 ‘ 0011 0012
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F1G.35

PROGRAM | | o001
.TITL;'E 001 002 003 | 004
- / \ W' .
CHUNKGROUP 001 | 002
5 v - )
CHUNK 0001 0011 | 0012

4
SHENS

STREAM 0001 0011 0012
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F1G. 37

write_protect MODIF ICATION
' PROCESSING START

A

INPUT A write_protect St
MODIFYING COMMAND

Y

No /1S A PASSWORD RECORDED IN\>Z
password_for_volume _write_
protect 7

. ¢YES n '
S3
IS wnte protect_expiration_
time( ) VALID ? o
YES '

DISPLAY A MESSAGE REQUESTING S4
THAT A PASSWORD BE ENTERED

INPUT THE PASSWORD | =° ____ s7

DISPLAY A MESSAGE
S6 . |STATING THAT

IS THE INPUT NO ' |MODIFICATION OF
PASSWORD CORRECT 7 write_ protect IS
) ) YES . NOT ALLOWED

DISPLAY A MESSAGE STATING |58
THAT A MODIFICATION OF -
write_protect CAN BE ENTERED

)

INPUT A MODIFICATION oF |S9
write_protect

UPDATE :write_protect S10

i

( eno )

51
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F1G.40

*. MPEG2, *. ABST, *. CGIT . .

TlTiE INFO. (*. VDR)

——

PROGRAM INFO. (*. PGI)

VOLUME. TOC

. ALBUM. STR

+—level=6

~—level=5
—level=4

level=3

volume_write_protect_level--

—Jl evel=2

L—level=1
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play_ protect MODIFICATIO

PROCESSING START

)

FI1G. 42

INPUT A play_protect

MODIFYING

COMMAND

7 S51

NO / |S A PASSWORD RECORDED |
password_for_volume _play_
protect ?

TYES

__I\Q(

IS play_protect_expiration_

time( ) VALID ?

YES

[\>S 52

>S53

DISPLAY A MESSA
THAT A PASSWORD BE ENTERED -

GE REQUESTING

S54

INPUT THE PASSWORD

S56

IS THE INPUT
PASSWORD

CORRECT

YES

$55

NO
?

S57

DISPLAY A MESSAGE
STATING THAT
MODIFICATION OF
play_protect IS NOT
ALLOWED

[DISPLAY A MESSAGE STATING
THAT A MODIFICATION OF
play_protect CAN BE ENTERED
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INPUT A MODIFICATION. OF
play_protect

S59
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UPDATE play_protect
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Bit : volume_rating type
00b age_limited

01b , CARA
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11b - reserved
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Bit CARA_category
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0001b G
0010b _ PG
. 0011b | PG-13
0100b NC-17
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recording medium

(57) Thisinvention relates 1o a recording apparalus
for recbrding a plurality of pieces of data into a recording
medium is characterized in that the recording apparatus
including a specifying means for specifying that a write
operation over a combination of the pieces of data is
prohibited, a judgment means. for forming a judgment
on what is specified for a predetermined piece of data
by the specifying means in response to a command to
perform a recording operation over the piece of data,
and a control means for controlling an operation to
record the pieces of data into the recording medium in
accordance with a result of a judgment formed by the

Recording apparatus, recording method, playback apparatus, playback method,
. recording/playback apparatus, recording/playback method, presentation medium and

judgment means; and relates to a recording method
adopted in a recording apparatus for recording a plural-
ity of pieces of data into a recording medium is charac-
terized in that the recording method including a specify-
ing step of specifying that a write operation over a com-
bination of the pieces of data is prohibited, a judgment
step of forming a judgment on ‘what is specified for a
predetermined pisce of data at the specifying step in re-
sponse to a command to perform a recording operation
over the piece of daia, and a contro! step of controlling
an operation o record the pieces of data into the record-
ing medium in accordance with a result of a-judgment
formed at the judgment step.
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